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1 Introduction

1.1 Purpose

This document describes the design of the software for CHART Release 7 and Mapping Release
6. This build provides:

e CHART Map Integration — Detector Bearing and Offset: CHART R7 will move
the TSS location editing feature from the Intranet map to CHART and will export
that information out of CHART and write it to the existing Intranet map database
tables. Both CHART and Mapping are affected by this featue.

e Support for the NTCIP Camera control protocol: CHART R7 will allow NTCIP
cameras to be added to the system and to be configured, viewed, and controlled.
A separate NTCIP Camera Compliance Tester application is also being developed
for use by camera vendors to allow them to determine if their NTCIP cameras can
be used in the CHART system. Only CHART is affected by this feature.

e SCAN Integration: CHART R7 will add a weather station feature to CHART.
The primary purpose is to automatically populate the Roadway Conditions field
within Traffic Events. Only CHART is affected by this featue.

e Shift Handoff Report: CHART R7 will include a Joint Application Design (JAD)
session with SHA representatives to determine the basic requirements for an
improved Shift Handoff Report. The CSC team will investigate alternative
products to replace the existing Wiki that will better allow the requirements of the
Shift Handoff Report to be met with minimal or no custom coding required. If a
product can be identified, a prototype of the selected product as a Shift Handoff
Report will be developed and clarified in three subsequent JAD sessions. Only
CHART is affected by this feature.

1.2 Objectives

The main objective of this detailed design document is to provide software developers with a
framework in which to implement the requirements identified in the CHART R7/Mapping R6
Requirements document. A matrix mapping requirements to the design is presented in Section
15 (Mapping to Requirements).

1.3 Scope

This design is limited to Release 7 of the CHART system and Release 6 of the Mapping system,
including IMAP. It addresses both the design of the server components of CHART and the
Graphical User Interface (GUI) components of CHART to support the new features being added.
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Design changes for the Intranet Map and iIMAP are included. This design does not include
designs for components implemented in earlier releases of the CHART system.

1.4 Design Process

The design was created by capturing the requirements of the system in UML Use Case diagrams.
Class diagrams were generated showing the high level objects that address the Use Cases.
Sequence diagrams were generated to show how each piece of major functionality will be
achieved. This process was iterative in nature — the creation of sequence diagrams sometimes
caused re-engineering of the class diagrams, and vice versa.

1.5 Design Tools

The work products contained within this design will be extracted from the Tau Unified Modeling
Language (UML) Suite design tool. Within this tool, the design will be contained in the CHART
project, Release 7, Analysis phase and System Design phase. And also in the CHART Mapping
project, Release 6, Analysis phase and System Design phase.

1.6 Work Products
The final CHART Release 7/Mapping Release 6 design consists of the following work products:
e Use Case diagrams that capture the requirements of the system

e Human-Machine Interface section which provides descriptions of the screens that are
changing or being added in order to allow the user to perform the described uses.

e UML Class diagrams, showing the software objects which allow the system to
accommodate the uses of the system described in the Use Case diagrams

e UML Sequence diagrams showing how the classes interact to accomplish major
functions of the system

e Requirement Verification Traceability Matrix that shows how this design meets the
documented requirements for this feature

This document incorporates the four features by providing a Use Cases and Detailed Design
section for each feature. For instance, for Integrated Map — Detector Bearing, Use Cases are in
Section 4, and Detailed Design (including Human-Machine Interface, Class Diagrams, and
Sequence Diagrams) are in Section 5. Sections 6 & 7 cover NTCIP Camera support, and so on.
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2 Architecture

The sections below discuss specific elements of the architecture and software components that
are created, changed, or used in CHART Release 7/Mapping Release 6.

2.1 Network/Hardware

CHART Release 7/Mapping Release 6 features do not impact the network or hardware
architecture of the CHART or Mapping Systems.

2.2 Software

CHART uses the Common Object Request Broker Architecture (CORBA) as the base
architecture, with custom built software objects made available on the network allowing their
data to be accessed via well defined CORBA interfaces. Communications to remote devices use
the Field Management Server (FMS) architecture. Newer external interfaces such as the User
Management web service, Data Exporter, and GIS service employ a web services architecture
combining an HTTP request/response structure to pass XML messages.

Except where noted in the subsections below, CHART Release 7/Mapping Release 6 features do
not impact the software architecture of the CHART System.

o For CHART RY7, there is a new CHART Weather Web Service that will provide
weather related data to internal CHART applications. This Web Service will retrieve
data from the SCAN system using an existing / modified interface via the
CHARTWeb Database (see database design section).

2.2.1 COTS Products

2.21.1 CHART

CHART uses numerous COTS products for both run-time and development. There are no new
products being added in Release 7.

The following table contains existing COTS products that have not changed for CHART Release
7

Product Name Description

Apache ActiveMQ CHART uses this to connect to RITIS JMS queues

Apache Jakarta Ant CHART uses Apache Jakarta Ant 1.6.5 to build CHART
applications and deployment jars.

Apache Tomcat CHART uses Apache Tomcat 6.0.29 as the GUI web
server.

Apache XML-RPC CHART uses the apache xmlrpc java library 3.1.2
protocol that uses XML over HTTP to implement remote
procedure calls. The video Flash streaming “red button”
(“kill switch”) API uses XML over HTTP remote
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Product Name

Description

procedure calls.

Attention! CC

CHART uses Attention! CC Version 2.1 to provide
notification services.

Attention! CC API

CHART uses Attention! CC API Version 2.1 to interface
with Attention! CC.

Attention! NS

CHART uses Attention! NS Version 7.0 to provide
notification services.

Bison/Flex

CHART uses Bison and Flex as part of the process of
compiling binary macro files used for performing camera
menu operations on Vicon Surveyor VFT cameras.

bsn.autosuggest

The EORS integration feature uses version 2.1.3 of the
bsn.autosuggest JavaScript code from
brandspankingnew.net. This tool is freely available and
is included as source code in the CHART GUI. It
provides a simple JavaScript tool that can be associated
with a text entry field. When the user types characters in
the field, the tool waits until there has been no typing for
a configurable number of milliseconds (to make sure the
user is done typing) then places an AJAX call to a web
server which can return suggested results that match the
user entered text. The bsn.autosuggest tool then parses
the results (XML or JSON) and displays a Ul element
that shows the user the suggestions and lets them select
one of them by clicking on it. If a suggested element is
selected by the user, a configurable JS method is invoked
to allow the application to use the selected suggestion.

CoreTec Decoder Control

CHART uses a CoreTec supplied decoder control API for
commanding CoreTec decoders.

Dialogic API

CHART uses the Dialogic API for sending and receiving
Dual Tone Multi Frequency (DTMF) tones for HAR
communications.

ESRI's ArcGIS Sever

CHART uses version 9.3 to serve maps over the Internet.

ESRI's MapObjects

CHART uses the Map Objects 2.4 for spatial algorithms.

Flex2 SDK

The CHART GUI will use the Flex2 SDK, version 3.1 to
provide the Flex compiler, the standard Flex libraries, and
examples for building Flex applications.

GIF89 Encoder

Utility classes that can create .qgif files with optional
animation. This utility is used for the creation of DMS
True Display windows.

JAXB CHART uses the jaxb java library to automate the tedious
task of hand-coding field-by-field XML translation and
validation for exported data.

JDOM

CHART uses JDOM b7 (beta-7) dated 2001-07-07.
JDOM provides a way to represent an XML document for
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easy and efficient reading, manipulation, and writing.

JacORB

CHART uses a compiled, patched version of JacORB
2.2.4. The JacORB source code, including the patched
code, is kept in the CHART source repository.

Java Run-Time (JRE)

CHART uses 1.6.0 21

JavaService

CHART uses JavaService to install the server side Java
software components as Windows services.

JAXEN

CHART uses JAXEN 1.0-beta-8 dated 2002-01-09. The
Jaxen project is a Java XPath Engine. Jaxen is a universal
object model walker, capable of evaluating XPath
expressions across multiple models.

JoeSNMP

CHART uses JoeSNMP version 0.2.6 dated 2001-11-11.
JoeSNMP is a Java based implementation of the SNMP
protocol. CHART uses for commanding iMPath MPEG-
2 decoders and for communications with NTCIP DMSs.

JSON-simple

CHART uses the JSON-simple java library to
encode/decode strings that use JSON (JavaScript Object
Notation).

JTS

CHART uses the Java Topology Suite (JTS) version 1.8.0
for geographical utility classes.

Log4J]

CHART uses the log4J version 1.2.15 for logging
puUrposes.

NSIS

CHART uses the Nullsoft Scriptable Installation System
(NSIS), version 2.20, as the server side installation
package.

Nuance Text To Speech

For text-to-speech (TTS) conversion CHART usesa TTS
engine that integrates with Microsoft Speech Application
Programming Interface (MSSAPI), version 5.1. CHART
uses Nuance Vocalizer 4.0 with Nuance SAPI 5.1
Integration for Nuance Vocalizer 4.0.

OpenLayers

The Integrated Map feature uses the Open Layers
JavaScript API 2.8 (http://openlayers.org/) in order to
render interactive maps within a web application without
relying on vendor specific software. Open Layers is an
open source product released under a BSD style license
which can be found at
(http://svn.openlayers.org/trunk/openlayers/license.txt).

Oracle

CHART uses Oracle 10.1.0.5 as its database and uses the
Oracle 10G JDBC libraries (ojdbcl.4.jar) for all database
transactions.

O’Reilly Servlet

Provides classes that allow the CHART GUI to handle
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file uploads via multi-part form submission.

Prototype Javascript

The CHART GUI uses the Prototype JavaScript library,

Library version 1.6.0.3, a cross-browser compatible JavaScript
library provides many features (including easy Ajax
support).

SAXPath CHART uses SAXPath 1.0-beta-6 dated 2001-09-27.

SAXPath is an event-based API for XPath parsers, that is,
for parsers which parse XPath expressions.

SQLServer JDBC Driver

CHART uses this driver to lookup GIS related data and
also to store Location Aliases in SQL Server databases.

Velocity Template Engine

Provides classes that CHART GUI uses in order to create
dynamic web pages using velocity templates, CHART
uses Velocity version 1.6.1 and tools version 1.4,

Vicon V1500 API

CHART uses a Vicon supplied API for commanding the
ViconV1500 CPU to switch video on the Vicon V1500
switch

2.2.1.2 Mapping

There are no new COTS or COTS upgrades for Mapping Release 6. The ESRI COTS
(MapObjects API v 2.4 and ArcSDE v 9.3) will be used. The ArcSDE command line is used to
export the original (shape file) spatial table to the CHARTBG (ArcSDE enterprise SDE)

database.

2.2.2 Deployment /Interface Compatibility

2221 CHART

2.2.2.1.1 External Interfaces

This section describes the external interfaces being added in Release 7 of the CHART system
and Release 6 of the Mapping application.
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Figure 2-1 CHART and External Interfaces

The external interfaces modified/added for R7 are:

1. The R7 Integrated map feature changes the ways that a Detector’s bearing and zone groups

can be configured. Thus it impacts the CHART Data Exporter and all clients of the CHART
Data Exporter by altering the exported XML that describes detector configurations. The
CHART Data Exporter Interface Control Document (ICD) has been updated to reflect these
changes.

2. For R7, CHAR Twill read whether related data from the SCAN databases.
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Server and GUI deployment diagrams are shown in the next two figures.

The Server

Deployment diagram depicts the new weather integration web service and notes changes to the
DataExporter and ExportClient for the integrated Map — Detector bearing feature. There are no
changes to the GUI deployment for R7.
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This section describes the internal interfaces being added or modified in Release 7of the CHART

system.

1. The R7 Integrated Map Detector Bearing feature utilizes the existing GUI interface. It
changes only the forms that are used by operators to describe detector configuration and
map display options. The CHART system IDL has been altered to allow the GUI to pass
the new configuration information for the Detector and its constituent zone groups to the
TSS Service for persistence and update of other services such as the CHART Data

Exporter.

2. The R7 SCAN Weather Integration enhances the GUI by supplying pre-population of a
Traffic Event’s Road Conditions and the display of additional weather data details as
described in the Human Machine Interface section. The CHART system IDL has been

Internal Interfaces

GUI Web Server

Microsoft IS

Apache Tomcat

CHART GUI Serviet

See Server Deployment Diagram
for more details.
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altered to support these changes

2.2.2.2 Mapping

Figure 2-3 R7 GUI Deployment

There are no changes to the existing interfaces for Mapping Release 6.

2.3 Security

This section describes the security being added or modified in Release 7 of the CHART system.
Unless otherwise noted, features being added for CHART Release 7/Mapping Release 6 do not

change security aspects of the CHART or Mapping systems.
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2.4 Data

CHART Release 7 will be tested with the currently fielded Oracle database patches. Mapping
Release 6 will be tested with the currently fielded SQLServer database patches.

2.4.1 Data Storage

The CHART System stores most of its data in an Oracle database. Additionally the Integrated
Map feature adds the ability to store location aliases to the spatial SQL Server database. Some
data is stored in flat files on the CHART servers.

The Mapping Application stores and reads its data from a SQLServer datasbase.
This section describes all of these types of data.

2.4.1.1 Database

2.4.1.1.1 Database Architecture

Except as noted CHART Release 7/Mapping Release 6 features do not impact the overall
architecture of the CHART database.

2.4.1.1.2 Logical Design
2.4.1.1.2.1 CHART Entity Relationship Diagram (ERD)

CHART Database entity relationship diagrams are shown below in the multiple pages of figures
labeled collectively as Figure 2-5.
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TOLL_RATE_EXP_TIME: TOLL_RAW DATATOLL_RATE_EXP_TIME
TOLL_RATE_CENTS: TOLL_RAW_DATA.TOLL_RATE_CENTS
DB_CODE: TOLL, RAW DATA.DB_CODE
ARCHIVED_DAT RAW_DATA.ARCHIVED_DATE
GET_ROWID: TOLL § RAW DATA.GET_ROWID
HOURS_BREFORE_ARCHIVED_EIVE: TOLL_RAW_DATA HOURS_BREFORE_ARCHIVED_LIVE
HOURS_AFTER_ARCHIVED: <({Sysdate - ARCRIVED..>

i

IHF‘ORT 1D: LINK_DATA_IMPORTIMPORT_ID

SYSTEM_TIHESTAM _DATA_JMPORT.SYSTEM _TIMESTAMP

EXT_SYS_MNAME: LINK_DATA_|FORT.EXT_SYS_NAME

DB_CODE: UNK_DATA_IMPORT.DB_CODE

ARCHIVED_DATE: UNK_DATA JMPORT.ARGHIVED_DATE

GET_ROWID: LINK_DATA_IMFPORT.GEF_ROWID

HOURS € BREFDRE ARCHIVED_LIVE: LINK_DATA IMPORT.HOURS BREFORE ARCHIVED LIVE
HOURS_AFTER_ARGHIVED: <{[Sysdata - ARCHIVED. >

UNK DATA JMPORT | INK_SMOOTHED I DATA.L‘NK DATA_JUFORT_ID

: LINK_SMOOTHED_DATAEXT_Lj

NK‘TRAVELATIIIEAEFF TIME: LINK suoomzn DAYAUNK TRAVEL_TIME_EFF_TIME
iNK_TRAVEL,_TIME_SECS: £INK_SMOOTHED_DATA UNK_TRAVEL_TIME_SECS
INK_TRAVEL TIME_QUAL: UNK_SMOOTHED DATA.LINK_TRAVEL TIME QUAL
INK_SPEED_MPH: LINK_SMOOTHAED_DATALINK_SPEEC_MPH

DB_CODE: UNK_SMOOTHED _DATA.DB CODE

ARCHIVED_DATE: LINK_SNODTHED_DATA ARGHIVED_DATE

GET_ROWID: UNK_SMGOTHED_DAFA.GET_ROWID

HOURS_BREFORE_ARCHIVED_LIVE: LINK_SMOOTHED_DATA HOURS_BREFORE_ARCHIVED_LIVE
KOURS_AFTER_ARGHIVED: <([Sysdate - ARCHIVE!

VIEWS

‘_,w DMS TRAY RF MSG CONFIG LOG
1 SYSTEM_TIMESTAUP: DS, TRAV_ROUTE_MSG_CONFIG L Loe,svs'(éu  TIMESTANP
. DHS DEWCE 1D: DMS_TRAY_ROUTE_MSG_CONFIG_L MS_D! E D
3 DMS TRAY_ROUTE 85G_CONFIO_LOG.DEVICE ! NAM

e SCHEDULE CONFIG_FLAG: OMS_TRAV_ROUTE M3G_CONFIG | QG.SCHEDULE_CONFIQ_FLAG

1 ARCRIVED_DATE: DMS_TRAV_ROUTE_MSG_GONFIG_LOG ARCHIVED_DATE
1 GET_ROWID: DMS_TRAV_ROUTE_KSG_CONFIG_LGG.GET_ROWID

0
+ HOURS_BREFORE_ARCHIVED_LIVE: DMS_TRAV_ROUTE_MSG_CONFIG_LOG HOURS_BREFORE_ARCHIVED_LIVE
- HOURS_AFTER_ARCHIVED: <{{Sysdale - ARCHIVED.

SYSTEM TIMESTAMP: DMS_TRAY ROUTE NSG_MSGS. { O SYSTEM_TIHESTAMP
MsGS_LOG_SEQUENCE: DMS_TRAV_ROUTE_MSG_USGS_EOG.MSAS_LOG_SEQUENCE
DMS_DEVICE ID: DMS_TRAV_RCUTE_MSG_USGS EOG.0HS_BEVICE 10
DUS_TRAV_ROUTE_MSQ_|D: DMS_TRAV_f ROU'IE i£SG_14SGS _LOG.OUS_TRAV_ROUTE_MSG_ID
DUS TRAV_ROUTE MSA_TEMPLATE (D: DHS TRAV_ ROUTE HSG_MSGS 1OG.DMS_TRAY_ROUTE MSG_TEHPLATE ID
0B_GODE: DMS_TRAV_RGUTE_MSG_MSGS_LOG.OB Gt

ARGHIVEG_DATE: DUS_TRAV_ROUTE_MSG_MSGS ! LoG.d.RcmvED DATE
GET_ROWID: DuS_TRAV_ROUTE_MSG_MSGS_LOG GET_ROWID

HOURS_BREFORE_ARCHIVED_LIVE: DIS_fRAV_ROUTE_MSG_U$SGS_LOG HOURS_BREFORE_ARCHIVED_LIVE
HOURS_AFTER_ARCHIVED: <{{Sysdata - ARCHIVED_.>

RL_LINK 10: HINK TRAVEL_TIMERL_UNK 10
INK_TRAVEL_TIAE_EFF_TIME: LINK_TRAVEL_TIMELINK_TRAVEL ] m.lE EFF_TIME
CS

NK_TRAVEL_TIME_QUAL: LINK_
NK_TRAVEL_TIME_TREND: LINK_TRAVEL_TIME LINK_TRAVEL_TIME_TREND
B _{ CODE UNK TRAV'EL ._TIMEDB_CODE
WEL_TIMEARCHIVED_DATE
GET¥ Rowm u}m IRAVEL TIME.GET_ROWID
HOURS_BREFORE_ARCHIVED_EIVE: LINK_TRAVEL ] TulE HOURS_BREFORE_ARCHIVED_{iVE
HDURS_AFTER_ARCHIVED: <{{Sysdate - ARCHIVED,

u
L
u
E L

LINK DATA_IMPORT_ID: LINK_RAW I DAYA_UNK DATA_IMPORY_ID
EXT_LINK_JDz LINK_RAW_DATA.EXT_LINK |

UINK_TRAVEL TIME_EFF_TIME: LINK_RAW | DATA.LINK TRAVEL_TIME_EFF_TIME

UMK TRAVEL TIME_SECS: LINK_RAW_DATA LINK_TRAVEL_TIME_SECS

URICTRAVEL TIME QUAL: LINIC RAW_ DATA.LINK TRAVEL SIME_QUAL

UNK SPE‘ED FPH: LINK_RAW_DATAUNK_SPEED MPH

E: LINK_RAW_DATA.DB_CODE

ARCHIVEB DATE: LINK_RAW_DATA ARGHIVEO_DATE

GET_ROWID: LINK_RAW_DATA.GET_ROWID

HOURS_BREFORE_ARCHIVED_LIVE LINK_RAW,_[ DATAHOURS BREFORE_ARCHIVED_LIVE
HOURS_AFTER_ARCHIVED: <{{Sysdata - ARCHIVED.

R_ROUTE_ID: ROUTE TOI.\. RATE.TR_ROUTE IO
3 LL_RATE.TOLL RATE EFFf TIME
\TE_EXP_TIME: ROUTE TOLL_RATE.TOLL_RATE_EXP_TIME
OLL_RATE_CEN7S: ROVTE _EOLL_RATE.TOLL_RATE GENTS
ROUTE_TOLL_RATE.TOLL_RATE_REASON_CODE
OLL_RATE_INAPRLICABLE_IND: ROUTE_TOLE_RATE.TOLL_RATE_IKAPPLICABLE_IND
ROUTE_YOLL_RATE.DE: CODE
OUTE TOLL MTEARQHNEB DATE
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OVRS BREFORE ARCHIVED LIVE ROIJTE 'I'O!.L RATE HOURS_BREFORE_ARCHIVED_LIVE

: ~ GOMMUNIGATION ! uons DMS_TRAY_RGU
‘i SCHEDULE_ENABLED_INDICATOR: DMS mm.' ROUTE_MSG_STATUS. LOG.SCHEDULE_ENABLED_INDICATOR

By DHS NESSAGE, DMS _TRAV | ROUTE HSG STATUS LOG.DUS_MESSAGE
\W_RO!

3 HOURS_BREFORE ARCHIVED_LIVE: DMS_TRAV_| 7 ROUTE_USG_SFATUS_LOG HOURS_BREFORE_ARCHIVED_LIVE

% SYSTEM_TIMESTAWP: DMS_TRAV_ROUTE_WSG_STATUS_LOG.SYSTEM_TIMESTAMP

| STAY_LOG_SEQUENCE: DMS_TRAV_ROUTE_MSG_STATUS LOG.STAT_LOG_SEGUENGE

‘ DS _DEVICE |D: llS 5_TRAV_ROUTE_MSG_STATUS_LOQ.0MS_DEVICE D

" DEVIGE_NAME: DUS_TRAV_ROUTE_MSG_STATUS_LOG.DEVICE NAME
UFE_MSG_STATUS_LGO.COMMUNCATION MODE

| OPERATIONAL _STATUS: DMS_TRAV_ROUTE_MSG_STATUS_LOG.OPERATIONAL STATUS

| ENABLED_DMS_TRAV ROUTE MSG I s TRAV_RGUTE_MSO_STATUS_LOG.ENABLED_DMS_TRAV_ROUTE_MSG_ID

UTE MSG_STAT: RAV_ROUTE_MSG_STATUS LOQ.OMS_TRAY_ROUTE_MSG_STATE
TRAV ROUTE_MSG_STATUS_E0Q.OMS_TRAY_ROUTE_KSG | REASON
B_GODE

OMS_TRAV_ROUTE,_MSQ_STATUS_LOG.ARCHIVED_DATE
QOET_ROWD: DUS_TRAV_ROUTE_MSG_STATUS_LOG.GET_ROWID

HOURS_AFTER ARCHIVED: <{{Sysdate - ARCHIVED..>

TR_ROUTE_JD: ROUTE_TRAVEL_TIME_TEXT.TR_RGUTE_ID
ROUTE_TRAVEL,_TIME_EFF_TIME: ROUTE_TRAVEL_TIME_TEXT.ROUTE_TRAVEL_FIME_EFF_TIME
| ROUTE_TRAVEL _TIME_CALG: ROUTE_TRAVEL_TINE_TEXT.ROUTE_TRAVEL_TIME CALC
| ROUTE_TRAVEL_TIME_REASON_CODE: ROUTE TRAVEL_TINE TEXT.ROUTE_JRAVEL_TIME_REASON_CODE
A DB_CODE: ROUTE_TRAVEL_TIME TEXT.DB_GOBE
g i ARGHIVED_DATE: ROUTE_TRAVEL_TIME TEXT.ARCHNED DATE

| HOURS_BREFORE_ARCRIVED_LIVE: ROUTE TRAVEL TIME TEXT.HOURS_BREFORE_ARCHIVED_LIVE
| HOURS_AFTER_ARGHIVED: «{{Sysdate - ARCRIVED..

LINK SMODTHED DATS -5 i

RL_LINK 1D; GHAR(32) -
UINK_TRAVEL_TIME ¢ err nuz DATE : w{mﬁg}gﬁg}m NUMBER
Ve T = X TRAVEL_TIME EFF_TIME: DATE
LINK_TRAVEL_] TIME ¢ q ER(3) LINK_TRAVEE_TIME_FFF_TIME: DATI

(OURS_AFTER_ARCHIVED: <{{Sysdate  ARCHIVED..>

TR_ROUTE _ID: ROUTE_TRAVEL_TIME.TR_ROUTE_ID
ROUTE TRAVEL_TIME_EFF_TIME: ROUTE TRAVEL_TIME ROUTE_TRAVEL ] YIHE EFF_TIME

: ROUTE_TRAVEL 1 £CS: E.| ._TIKE
n TRAVEL_TIME.ROUTE_TRAVEL ] TII!E TREND

. TRAVEL TIHE |NAPPLIGABLE | le RouTE TRAVEL TINETRAVEL TME INAPPLIGABLE IND
i DB_CODE: ROUTE_TRAVEL TIME.DB_CODE

ARCHIVED_DATI

: GET_ROWID: ROUTE_TRAVEL TIME.GET ROWAD
‘ HOURS_BREFORE_ARCHIVED LIVE: ROUTE_TRAVEL_FIMF HOURS_BREFORE_ARCHIVED_LIVE
q HOURS.A.FTERMGH}VEDA<((WS¢&RQ~ARCHNEDM

' UINK_TRAVEL TIME SEC: UMBER(6}
E’ﬁ;ﬁﬁfmﬁ TRERO: NUHBERU) UINK TRAVEL TIME QUAL: NUMBER(2}
D DATE: DATE UNK_SPEED WPH: NUMBER{Z)
DB_GODE: CHAR(}
HOURS_BREFORE_ARCHIVED_LIVE: NUMBER .
GET_ROWLD:; ROWID ARGCHIVED_DATE: DATE
el HOURS_BREFORE_ARCH{VED_LIVE: NUMBER
QEF_ROWID: ROWID

LINKIRAW DATA

PN

MPORT_ID: NUMBER
SYSTEM_TIMESTAMP: DATE

_SYS_NAME: YARCHARZ{38)
DB_CODE: CHAR{1}

ARCHIVED_DATE: DATE

UNK_DATA_IMPORT_ID: MUBBER
EXT_LINK_ID: CHAR{9}

BPUTE TEAVEL TIME

HOURS_BREFORE_ARCHVED_LIVE: NUMBER

GET_ROWID: ROWID

SYSTEM TILESTAMP; DATE

TR_ROUTE J0: GHAR(3Z}

SCHEDULE_ENABLED, JNDICATOR: NUMBER
ENABLED._DMS_TRAV ROUTE MSG_iD:
DS MESSAGE: VARCHAR2{1024)
DMS_TRAV_ROUTE M5G_STATE: NUMBER
DUS_TRAV_ROUTE MSG_REASON: VARGHAR2{4000}
DB_GODE: CHAR{1}

ARTHIVED_DATE: DATE

DB_CODE: CHARI)
ARCHIVED_DATE: DATE

GEF, ROWID: ROWID:

ROUTE_TRAVEL_TIME_TREND: NUMBERE1}
TRAVEL_TIME_INAPPLICABLE IND: NUMBER[4)

HOURS_BREFORE_ARCHIVED_{IVE: NUMBER

©INK_SPEED_MPH: NUMBER(3)

08_CODE: CHARIT}

ARTHIVED_DATE: DATE
HOURS_BREFORE_ARCHIVED_LIVE: NUMBER
QET_ROWID: ROWID

ROUTE TOLE RATE it

SYSTEM_TIMESTAMP: DATE X
DHS_DEVICE D: CHARLZ)
DLS_TRAY_ROUTE_MSG_ID: CHAR{32} -
TRAV_ROUTE _ID: CHAR(3?)

DB_GODE: GHAR(1}

ARCHIVED_DATE: DATE
HOURS_BREFORE_ARCHIVED_LIVE: NUMBER
GET_ROWID: ROWID

TR_ROUTE 1D: CHAR(32}

HOURS_BREFORE_ARCHIVED_LIVE: NUMBER

TOLL_RATE EFF_TIME: DATE
TOLL RATE EXP_TIME: DATE

STAT_LOG_SEQUENCE: NUMBER

TR_ROUTE_Jo: GHAR(2)
GET_ROWID: ROWID

ROUTE_TRAVEL_JILE_CAL

DB _COD!
ARGHIVED_DATE: DATE

TOLL_DATA_IMPORT_ID: NUMBER

QET_ROWID: ROWID

TOLL_RATE_EFF_TIME: DATE

: HAR2{35)
1 EXT_SYS_ROUTE DEsG: VARGHAR2(127)
i TOLL_RATE_EXP_THME: DATE

ROUTE_TRAVEL_TIME EFF TIHE DATE

(ARCHAR2{1000)
ROUTE_T TRAVEL - TIME REASON_CODE: Nuusm(z)

HOURS_BREFORE_ARCHIVED_UIVE: NUMBER

TOLL_RATE_GENTS: NUWBER(S)
TOLL_RATE_REASGN_GODE: NUMBER{Z)
TOLL_RATE_JNAPPLICABLE_|ND: NUMBER{1}
D8_COD

ARCHIVED_DATE: DATE
HOURS_BREFGRE ARCHIVED_LIVE: NUMBER
GET_ROWID: ROWID

SYSTEM_TIMESTAMP: DATE

TOLL_RATE_CENTS: NUMBER|S) sysreu TIMESTAMP: DATE
DB_GODE: CHARI1) DEVICE ID: CHARI3Z)

bmce NAME: HAR2(15)
SCHEDULE_CONFIG_FEAQ: NUMBER(Z)
DB_CODE: CHAR{

ARCHIVED_DATE: DATE

AR D DATE: DATE
HOURS_BREFORE_ARCHIVED_LIVE: NUMBER
GET_ROWID: ROWID

GET_ROWID: ROWID

HOURS_BREFCRE_ARCHIVED_UVE: NUMBER

MSQS LOG_SEQUENCE: NUMBER
DMS_GEVICE_ID: VARCHAR2(33)
DLS_TRAY_HOUTE MS5G_ID: VARCHAR(32)
DMS_TRAV_ROUTE_MSG_TEMPLATE {D: VARGHARZ{4000)
DB_CODE: CHAR{1)

ARCHIVED_DATE: DATE
HOURS_BREFORE_ARCHIVED_LIVE: NUHBER
GET_ROWID: ROWID
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TEOBJEC‘! MCHA'.RE(JZ)

[ LOCATION_TEXT: VARCHAR?(1024)
LOCATION DESC_OVERRIDDEN: NUMBER{1)} TAVEL ROUTE >
COUNTY NAME: VARCHARZ(S0) Hroe o cnargy | PRRaWDATA o oo

COUNTY_FIPS_CODE: CHAR{Y)

COUNTY_GODE: NUMBER) AR
USPS_STATE_CODE: GHAR(Z) m et HUH(BE)R(GJ LINK_DATA_JMPORT._ID: NUMBER 21 Mso.in: cHARDZ)

STATE_FULL_NAME: VARCHAR2(32) USER_LOCATION_IND: NUMBER{1} EXT LIRK JD: CHAR(S) TEMPLATE_ID: CHAR{32)

STATE_FIPS CODE: CHAR(2) PRIMARY_DEST_TEXT: VARGHAR2{30) LINK_TRAVEL_TIME_EFF_TIME: DATE AUTO_ROW_POSITIONING_IND: NUMBER{1}
REGION_NAME: VARCHAR?(32) TRAVEL_TIME_ENABLED IND: NUMBER[1} LINK TRAVEL TIME_SECS; NUMBER(S}) DB_CODE: CHAR{1)

ROUTE_SPEC_TYPE: KUMBER{1) MIN_TRAVEL, TIME_UINS: NUMBER(S) LINK_TRAVEL_TiME_GUAL: NUMBER(2} ARGRIVED_DATE: DATE
ROUVE_FREE_FORM_TEXT: VARCHARZ(40) LA TRAVEL NE 3i5: MUMBER() UINK_SPEED_RPH: RUMBER(3) : =
ROUTE_TYPE: NUMBER(1) ER03) 0B_CODE: CRAR(1) :
ROUTE_PREFIX: VARCHAR2{10) ALanr m.AveL nue A NUMBER() ARCHIVED._DATE: DATE s
ROUYE_NUMBER: VARCHAR2{10) YRay_TME_ALERTS_ENABLED IND: HuMBER{1) | HOURS BREFORE ARCHIVED_LIVE: NUMBER | -oon i b o e g i e
ROUTE_SUPFEX: VARCHARZ{10} TRAVTIME_ALERT_GP_CENTER: CHAR(G2} GET_ROWID: ROWID: -/ EXIERNAL EVENT EILTER -
INT_FEAT_TYPE: NUMBER(S) TRAV_TIME 2 NG‘HFS EHABLED_IND: ™ : B IBRULE_ID; CHAR(32}
{NT_FEAT PROX_TYPE: NUM aemz) TRAV.TIME NG TVAREHAR2(35) i : -
ROAD_NAME: YARGHARZ{SY) TOLL RATE § ENABLED ) IND; NUMBERIS} LR g R 3;’“5;,‘,',‘;'}2%3““’
INT_ROUTE_SPEC_TYPE: Nuuasxm AN VARCHAR2(SS) S }_CODE:
INT_ROUTE_FREE_FORM_TEXT: VARCHAR2(10} S ARCHIVED_DATE: DATE
+ NUMBER(1)

INT_ROUTE_PREFIX: VARGHARZ(10} TOLL RATE_ALERTS | ENABLED IND: NUMAER(1y [YSTEM TIMESTAMR: DATE R CUTE_3D: CHAR(32)
INT_ROUTE_NUMBER: VAR TOLL_RATE_ALERT GP C CHARZ) 1 Dire, pEvicE J0: cHARR2) I ;’;5;; UTEID: ChARGD)
TOLL_RATE_NOTIFS ¢ ENABLED IND: NUBER{T) [PEVITE NAME: vaR ] e ———
INT_FEAT_BILEPOST TYPE: NUMBER{1} TOLL_RATE_NOTIF_REGIFIENT: VARGHAR2(35) [SCHEDULE_GONFLG_FLAG: NUMBER(2} GONSUMER ID: CHAR(?)
INT_FEAT_MILLY MILEPOST_DATA: RUMBER{E} DB_CODE: CHAR(1] ps _CODE: CHAR(1) : PROXY_GONSUMER 1D: CHAR[32)
ROADWAY LOC_ALIAS_PUS_NAME: VARGHARZ(90)  ARCHIVED_DATE: DATE RATHIVED_DATE: DATE e ©B_CODE: CHAR(
ROADWAY_LOG_ALIAS INT_NAME: = }_BREFORE_ARCHIVED_LIVE: NUKBER “'|  ARGHIVED_DATE: DATE
LATITUDE_UDEG: NUMBER{10) GET_ROWAD: ROWID :
LONGITUBE_UDEG: NUMBER{10} :
GEQLOG_SCURCE_TYPE: NUMBEQL) ; S T, : EXTERNAL_OBJECT EXCLUSION
QEQLOC_SOURCE_DESC: VARCHAR2(25} U R AHEXCLUSION (D: CHARP?)
33% ﬂ,.r";iu*.‘é" fmﬂ‘é Nuua)snm EXT_SYS_NAME: VARCHARZ{10} LY SMODTHED DATA — | EXTERNAL_OBJEGT ID: VARGHARZ(3Z)
DIREGTION_GODE: NUMBER(3} EXTLINK_|D: VARCHAR2(9) g EXTERNAL_OBJECT_TYPE: NUMBER(Y)
OBJECT_TYPE: NUMBER(3) LINK_NAMTE: VARCHAR2({00) S EXTERNAL _SYSTEM?
DB_CODE: CHAR{S} USPS STATE_CODE: CHAR() | LINK_DATAIMPORT ID: RGHBER EXTERNAE_AGENCY: VARCHAR2(35)
ARGHIVED_DATE: DATE STATE_fIPS_CODE: CHAR(2) EXT LM [0 CHAR 3] DB_CODETHAR()
INT_FEAT_BXIT_NUMBER: NUMBER() G OUNTY_NAMRE: VARGHAR2{50) LINK_TRAVEL, TIME EFF_JIME: DATE St e e
URTFEAT_EXIT_SUFFIX; VARGRARZ(1S) COUNTY_FIPS_CODE: VARCHARZ(3} # LINK TRAVEL TIME_SECS: NUMBER(S) : _DATE:
T3 ROUTE_SPEC_TYPE: NUMBER(3} LINK TRAVEL_TILE_QUAL: NUMBER(2) S T
RS oAT TWPE TGNy ROUTE FREE_FORM_TEXT: VARCHAR2 (S0} UNYCSPEED_MPH: RUMBER(3) ROADWAY LOCATION COUNTY
SEC_INT_ROUTE_SPEG_TYPE: NUMBER(1) ROUTE_TYPE: NUMBER{1} DB_CODE: CHAR(1) Liniuliid TAFIPS_GODE: GHARQY)
SEC_INT_ROUTE_FREE | FORll VEXT: VARCHARZ(s0 ROUTE_PREFIX: VARCHAR2{50} ?| ARCHIVED DATE: DATE 7EUSPS_STATE_GODE: CHAR|?)
SECINT ROUTE TYP ER () ROUTE_NUMBER: YARGHAR2{100} HGURS_BREFORE_ARCHIVED_LIVE: NUMBER :
HARRtSH) ROUTE_SUFFIX: VARCHARZ{10} GET_ROWID: ROWAD: CHTEH NAME: VARCHARZ(SY) )
WILLL_WIEES: NUMBER(S} 2| GHART_MAPPING_GODE: GHAR(2
pegls :g$§ ';55‘;’;;’:";2“"‘.,2‘;;’,’0, START_LAT_UDEG: NUMBER(S) : ks DESCRIPTION: VARCHARZ{102¢}
SECTENT HLEROST TyE: MU BERY £50 AT UDEG VUUDERD) :
SECINT | FEAT MILLY_MPGST_DATA: wuée’km s’éﬁ;mé‘%ﬁ%{}mﬁw“’ NK DATA ROADWAY LOCATION REGIO?
SEC_INT_FEAT EXIT_NUMBER: HUMBER : - ROADWAY TOCATION RPGION
SECINT F FEAT EXNT SUFAX: VAncHARz(m gg‘i‘;‘;‘;’_‘cﬁ‘;‘éﬁ NUMBER i
SEC_(NT_FEAT_EXIT_ROAD_NAME: VARGHARR(64) IMPORTID: NUMBER :
ARCHIVED: DATE: DATE : NAME: VARCHARZ(32}
SHOW_SEC_INT_ROUTE_NAME: NURBER{1} SYSTEM, DATE USP3_STATE_CODE: CHAR(2
- g EXT_SYS_NAME: VARCHARZ{38) ‘4l DESCRIPTION: VARCHARZ({024)
DUS_DEVICE_ID: VARCHARZ (32} : DB_CODE: CHAR N
DEVIZE_NAME: VARCHARZ(1S fERetEn ARCHIVED._DATE: D, : R
COMUUNICATION_WODE: NUMBER TR RoUTE 1 vanciaRz) ) HOURS_SREFORE J mcmv:o LIVE: NUMBER | - DMS TRAV TIME SCHEDULE
OPERATIONAL_STATUS: NUMBER HARZ ;| GET_ROWID: ROWID 451 ] EDMS_DEVICE |D:
SCHEDULE_ENABLED_INDIGATOR: NUNBER FESORT_OROER_NUMBER: kU ; VESTAT. HOUR: NUBBER()
ENABLED._DMS_TRAV_ROUTE KSG_(D: S R : “HIN:
COUNTY_NAME: YARCHAR2{50) B TESTART_MIN: NUMBER{2)
OMS_RESSAGE: VARCHARZ({02¢) COUNTY P1FS. oDt OnAR (D ; :
B RO RSN ) SO CORE RO o | e
(4000} GuRECHAN_CODE: NUMBER() : 42)
08_CODE: CHAR(1) : SORT_OROER_NUMBER: NUMBER{4) iR DB_GODE: GHAR(Y)
ARGHIVED_DATE: DATE TP AR : ALK Ip: CHAR(D) ARCHIVED_DATE: DATE
HOURS_BREFORE_ARCHIVED: LIVE: NUMBER STATE_FU E: VARGHAR®{32) : PERCENT: NUMBER(3) RHES
STAT_LOG_SEQUENCE: NUMBER STATE_FIFS_CODE: CHAR(Z) : LIN_ALEOWEC_QUALITY: NUMBER(3) : :
GE7_ROWID: ROWID ROUTE_SPEC.TYPE: NULBER(H) ; 0B_CODE: CHAR() : TRAVE{, ROUTE DEST
ARGHIVED_DATE: DATE S preep——

hargn
VARCHARZ({! B DAY LOC HON STARE F2SORT_ORDER_NUMBER: NUMBER(t)
SYSTEM_TIMESTAMP: DATE A’ A . —
5 Y ROUTE_HUMBER; VARCHAR:(W] ERRtE :
M3SGS_LOG_SEQUENCE: NUMBER ROUTE SUFFIX: VARGHARZE10) S Sgrc%%sir “:I'EXT“\I)ARCHARZ(WI

DUS_DEVICE JD: VARCHAR2(32) HAME: VARCHARZ) il
DMS_TRAV_ROUTE_MSG_|D: VARCHAR2{32) figeriviy cEﬁXau) o0} E: VARCHAR2{; it ARGHIVED_DATE: PATE

NAME: 20)
DMS_TRAV ROUTE_MSG_TEMPLATE ID: VARCHARZ  ARCHIVEG DATE: DATE B USPS_CODE: CHAR(2)
DB_GODE: GHAR() il SHET] APS_GODE: GHAR(E)
ARCHIVED_DATE: DATE E ! f : i DESCRIPTION: VARCHAR2{1024} B - GHAR{3Z
HOURS_BREFORE_ARCHIVED_LIVE: NUMBER . : e . 0 A
GET_ROWIO: ROWAD - R S : ; EIRAVEL ROUTE_ID: cmm) Do
DB_GODE: CHARY)
ARCHIVED_DATE: DATE
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RL_LINK_ID: GHAR{32) 3
LINK_TRAVEL_TIME_EFF_¥IME: DATE SYSTEM_TIMESTAWP: DATE Hp e e ;' DMS_RELATED ROUTE

LINK_TRAVEL TIME_SEC3: NUMBER{S) e DMS_DEVIGE 1D: GHAR{32}

LIRK_TRAVEL TIME QUAL: NUMBER(3) DMS_TRAV_ROUTE_MSG_ID: CHAR(32)
LIRK_TRAVEL_TIME _TREND: NUMBER{1}) | TRAY ROUTE ID: CHAR(I2} A DATABASE NAME: VARCH..LRZ({O)
DB_CODE: CHAR(H} 3| 0B_CODE: CHAR(1) KEY: VARCHAR2(4 " : DHS_DEVIGE I0: CHAR(3Z)
ARGHIVED_DATE: DATE ARCHIVED_DATE: DATE .} VALUE: NU“EER(W) - WG TRAVEL ROUTE ID: CHAR{SZ)
HOURS_BREFORE_ARCHIVED_LIVE: NUMBER | © HOURS_BREFORE_ARCHIVED LIVE: NUMBER UNITS: YARCHAR2{10} DB_CODE: CHARYH)

GET_ROWIB: ROWID : GET_ROMID: ROWID i REMARKS: YARCHAR2(S0} i it ARCHIVED DATE: DATE

H DATABASE_NAM JARCHARZ(10)
PURGED_DATE: BATE
ARCH_SVS_PROFILE_RECORD: VARCHARZ{250)
REMARKS: VARCHAR2{100)
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EYENT -

FHEVENT_ID: CHAR[32}

EVENT. RESOURCE,

LA.NE CONFIG_ID: CHAR[32)
ODE: VARCHAR2(

EVEln' CODE: NUMBER(Y)
EORS_TRACKING_NUMBER: YARGHAR2(255)
CEN_CENTER |D: CHAR{32)
CEN_GRIGINATING_CENTER_10: CHAR{32}
COUNTY_CODE: NUMBER{)

PRIMARY _FEAG: NUMBER(4)
LICENSE_PLATE_INFO: VARCHAR2(52}
VEHIGLE IHFO: VARGHAR2(40)

OFFLINE IND: NUMBER{1)
MAX_QUEUE_LENGTH: RUMBER(S)
EVENT_STATUS_CODE: NUMBER[2}
DIRECTION_CODE: NUMEBER(3}
SCENE_CLEARED:_TIMESTAM

DELAY GLEARED_TIMESTAMP:

CONFIRMED. TIMESTAMP: DATE
FALSE_AUARM_fND: NUMBER({1)
EVENT_CLOSED_DATE: DATE
EVENT_QPEN_DATE: DATE

SOURCE_GODE: NUMBER(3)

HAZMAT_CODE: NUMBER{1}
INGIDENT_GODE: NUMBER(3)
WEATHER_CLEANUP INOICATOR: NUMBER 1}
WEATHER_EVACUATION_INDICATOR: NUMBER(1)
PAVEMENT_CONDITION_CODE: NUKBER(3}
UPDATED_TIMESTAMP: DATE

‘OTHER_DES GRIPTION; YARGHAR2 (60}
DESCRIPTION: VARCHAR2{512)
SOURCE_DESGRIPTION: vmcsnm(so)
LOSATIGN_TEXT: VARCHAR2({02:

LANE_STATE. DESCRIPTION.,VARCW(‘M”

STATE_FIPS_GODE: CHAR(Z)
STATE_FULL_NAME:

: 10: CHARY)

EVENT_EVENT, ID: CHAR[32)
DB_CODE: YARCH (1}
RT_RESOURCE_CODE: NUMBER(30)

RT RET. £ODE:

OBJEGT_TYPE_CODE: NUMBER(3)
PARTICIPANT_NAME: VARCHARZ{60)
NOTIFIED_TIMESTAM P: DATE
RESPONDED_YIMESTANP: DATE
DEPARTURE_YTIMESTAMP: DATE
GREATED_TIMESTAMP; DATE
UPDATED_TIMESTAMP: BATE

FAEVENT_EVENT_I0: CHAR(3Z)}
TEACTION_EVENT_CODE: NUMBER(3)

CREATED_TIMESTAMP: DATE
©8_CODE: VARCHARZ(1}
BESCRIPTION: VARCHAR2(60}

WEATHER *
FIEVENT_EVENT ID:
AVEATHER_6OD!

CREATED_TIMESTAMP: DATE
DB_CODE: VARCHAR2{(}

REGION_NAME: VARCHAR2{3?)
COUNTY_NAME: VARCHAR2{54)
COUNTY_FIPS_CODE:

ROUTE _SPEC ]

ROUTE_FREE_FORM_TEXT: VARCHARR(50)
ROUTE_TYPE: NUMBER(1}

ROAD_RAME: VARGHAR?({50}
ROUTE_PREFIX: VARCHAR2(10)
ROUTE_NUMBER: VARCHARZ({0)

ROUTE SUFHX. VARCH

HAR2 (4}
ROADWAY LOC_ALIAS PUB_NAME: VARCHARZ(90)

ROADWAY LOG_ALIAS INT_NAME: VARGHAR2(90}
INT_FEAT_TYPE: NUMBER{1)
INT_FEAT_PROX _TYPE: NUMBER(2)
INT_FEAT_PROX_DIST; NUMBER(E}
INT_ROUTE_SPEC_TYPE: NUMBER(3)
INT_ROUTE_FREE_FORM_JEXT: VARCHAR2{$0}
INT_ROUTE_TYPE: NUMBER(1)
INT_ROAD_NAME: VARCHAR2{S0)
INT_ROUTE_PREFIX: VARGHAR2(10}
TE_NUMBER: VARCHAR2({0}
INT_ROUTE_SUFFIX: VARCHAR2(s}
INT_FEAT_MILEPOST_TYPE: NUMBER(t)
INT_FEAT_MIL_MILEPOST DATA: NUMBER{cH
EVENT_STIL1_OPEN_REMINDER_TIKE: DATE
DISPLAY_WEBSITE_ALERT: NUMBER({)
WEBSITE_AEERF, TEXT: VARCHAR2{3506)
LOCATION_DESG_OVERRIDDEN: NUUBER({)
DESCRIPTION_OVERRIDDEM: NuuBERu)
AUX_DESGRIPTION: VARCHAR#S
LATITUDE_UDEG: NUMBER(5)
LONGITUDE_UDES: NUMBER({g)
GEOLOC_SOURCE_TYRE: NUMBER(2)
GEOLOC_SOURCE_DESC: VARCHARA(35)
SHOW_ROUTE NAME: NUMBER(1)
SHOW (NT_RGUTE_NAYE: RUMBER(S)
EVENT_JHIT USER_NAME: VARGHARZ(40
EVENT_JHIT_CENTER ID: CHAR(32)
EVENT_INIT_SCHEBULE |0: CHAR(32)
EVENT JNIT_EXT _SYSTEM: VARCHAR2(3S)
EVENT INIF_EXT_AGENCY: VARCHAR2(35}
EVENT INIT_EXT _EVENT: VARCHARZ{35)
EVENT_STILL_OPEN_REL_REM_TILE: NUMBER(8)
PENDING_EVENT GREATION_TIME: DATE
PENDING _EVENT L AST USED_TIKE: DATE
EXTERNAL_EVENT_INDTNUMEBER{1)
EXTERNAL INTERESTING JHD: NUMBER(H

CREATED, TIMESTAMP: DATE
DB_CODE: VARCHARZ(1}

VEMICLES SNVOLVED_PK: NUMBER({20}
EVENT EVENT 10: CHAR{32)

EHICLES INVOLVED_CODE: NUMBER(3)
v.smcLE SUBCATEGORY_CODE: NUNBER(D)
VEHICLE_ QTY: NUMBER(T)
CREATED_TIMESTAMP: DATE
DB_CODE: VARCHAR2{f}

" LANE_STATE_PK: NUMBER(20)

LANE_CONFIG 1D: CHAR(32}
EVENT_EVENT ID; GHAR{32}
LANE_NUMBER: NUMBER{2}
UANE_DIR_TRAVEL,_CODE: NUMBER(3)
LANE_STATE_CODE: NUMBER(3)
LANE_CODE: NUMBER(3)

SYSTEM 1 TIHESTAI(P‘ UM’E
USER_TIMESTAMP: D)

LANE_DESGRIPTION; v.\RcHARz((n)
DB_GODE: VARGHARZ{}}
LANE_REFERENCE _DIRECTION: NUMBER(3)
LANE_ORIENTATION: NUWBER{3}
UPDATEQ_LANE_CODE: NUMBER()
UPDATED_LANE_DIR_TRAVEL _CODE: NUMBER()

EVENT_EVENT_|D: CHAR{32)
DISABLED \ VE}lchE . INDICATOR_COD: NUMBER(3}
DB_CODE: VARCHAR2(1}

CREATED TESTAME: DATE
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HDEVICE_[D: CHAR{32)

DEFAULT_MONITOR_PHONE_NUMBER: VARCHAR2(25} |’

MONITOR_PORT_TYPE: NUMBER({1)
MAX_TIME: NUMBER(S)
DEVICE_NAME: VARCHARZ(15)
DEVICE_LOCATION: VARCHAR2{60)
HAR_MODEL_ID: NUMBER(S)
ORG_ORGANIZAFION_IBD: CHAR{32)

HONITOR_PORT_MANAGER_TIMEQUT: HUMBER{10}

PGRT_TYPE: RUMBEREH}
HAR_ACCESS_PIN: VARCHAR2(7
DEFAULT_PHONE_NUMBER: VARCHAR2(25}
D8_CODE: VARCHARZ{1}
PORT_MANAGER_TIMEOUT: NUMBER{10}
DEFAULT_BODY_CLIP_PK: NUMBER(20)
CREATED_TIMESTAMP: DATE

TEHAR_DEVICE_(D: CHAR(32)

ESORT_ORDER_NUMBE! NUMBER(S)
'EPHONE_NUMBER: YARCHAR2(26)
‘ZPORT_MANAGER_NAME: VARCHAR?2{30}

DB_CODE: VARCHARZ(1)

MONITOR_INDICATOR: NUMBER(1)

( EHAR_DEVICE I0: GHAR(3?)

STATUS_CHANGE_TIME: DATE
LAST_CONTAGT_TIME: DATE
CEM_CENTER_[D: CHAR(32}

DEFAULY_TRAILER_CLIP_PK: N
DEFAULT_HEADER_CLIP_PK: NUMBER(ZO)
UPDATED_TIMESTAMP: DATE
ENABLE_DEVICE_LOG: VARCHAR2(50)
MASTER_HAR_il 'ARCHAR2(S50;
FREQUENGY_KHZ: NUMBER(6}

BAND: char(2)

CALL_SIGN: VARCHAR2(64)
MAINT_ORGANIZATION_ID: CHAR{32)

COMM_STATUS: NUMBER(1)}
HAR_INITIALIZED: NUMBER(1}

DEVICE_STATE_CODE: NUMBER{3}

TRANSMITTER_STATE: NUMBER({1)
LAST_DATESTAMP_REFRESH_TIME: DATE
HM_HAR_MSG_PK: NUMBER({10}

HAR({32)
HILOT_MUMBE NUMBER(E)

" SLOT_USAGE_CODE: NUMBER(3}
DB_CDDE: VARCHAR2(1)
RMC_HAR_CLIP_PK: NUMBER(20}

ML_ML_|D: CHAR{32)
HM_HAR_MSG_PK: NUMBER{10}
CATEGORY: YARCHAR2{32}
BB_CODE: VARCHAR2{1)
MESSAGE_BEACON: NUMBER({{}
MSG_TYPE_CODE: NUMBER(3}
181 :_TEXT_MULTI:

LAST_MODIFIED_BY: VARGHAR?2(32}
MSG_DESCRIPTION: VARCHAR2(255)
MESSAGE_TEXT: VARCHAR2{1024)

,MESSAGB LIBRARY: -

I
I
ek
I CREATED_BY: VARCHAR2(32)
l DB_CODE: VARCHAR2(1)

!
|

ML_NAME: VARCHAR2{32)

HOWNER_IOR: VARCHAR2(1I)24)

e SRR
HHCA_HAR_GLIP_, HAR{32)

DB_CODE: VARCHARZ{1)

'ZHAR | MSG P NUMBER(&D)

MASTER_|

LAST_INTEREST_TIMESTAMP: DATE

BH
HAR_ID: VARCHAR2(3Z)

USE_TRAILER: NL

13 0 3
DB_CODE: VARCHAR2{%) 5 lS‘
USE_HEADER NUMBER(1}

AR Clip AUDIO | : ; 1

PK: NUMBER{10) ).
EHME_HAR_CLIB_PK: NUMBER(20}

BHM_HAR_MSG _f

EHAR_CLIP_AUDIO_ID: GHAR{32)

BODY_SEQUENGE: NUMBER(2)
0B_CODE: VARCHAR2{1)

HAR_AUDIQ: BLOB

DB_CODE: VARCHAR2{1}

ACTIVE_INBICATOR: (1)
DB_GODE: VARCHAR2(f)
DEVICE_CODE: NUMBER{3)

AR MSG CLIB

EHAR_GLIP_PK:

GLIP_YYPE_CODE: NUMBER(Y)
CLIP_POSHION_GODE: NUMBER({3)
RUN_LERGTH: NUMBER(8)
PRESTORED_SLOT_NUMBER: NUMBER(3)
RUN_LENGTH_CODE: NUMBER(2)
HCA_HAR_CLIP_AUDIO_{D: CHAR(32)
DB_CODE: VARCHAR2(1}
GLIP_DESCRIPTION: VARCHAR2{240)
CLIP_YEXT: CLOB

 SHAZAM

AUDIO_GCLIP_MANAGER_IOR: VARCHAR2{1024)

FDEVICE_ID: CHAR{32)

:  SHAZAM STATUS

DEFAULT_PHONE_NUMBER: VARGHAR2(25}
REFRESH_ INTERVAL NUMBER({E)
DB_CODE: VARCHAR2{1}

DEVICE NAME: VARCHAR2{15)
$SHAZAM_MODEL_]D; NUMBER(5}
ORG_ORGANIZATION_ID: GHAR({32)
SHAZAM _AGCESS | PIN: VARCHAR2({3)}
HAR_DEVICE_ID: CHAR{32}
DEVICE_LOCATION: VARCHARZ2{60}
SHAZAM_DIRECTIONAL_CODE: NUMBER({3)
REFRESH_ENABLED: NUMBER(1

PORT_! MANAGER TIMEOUT: NUMBER{10)
UPDATED_TIMESTAMP: DATE
CREATED_TIMESTAMP: DATE
PORT_TYPE: NUMBER(1)

MESSAGE: VARCHAR2(256)
MAINT_ORGANIZATION_ID: CHAR{32)

- DEVICE'EVENT
‘| FEVENT_EVENT ID: CHAR(sz)
TERPE_RPI_ID: CHAR(Y;
FEDEVICE_USAGE CODE~ NUMBER(3)
HEDEVICE_ID: CHAR )

I HSHAZAM_DEVICE_ID: CHAR{32}

| STATUS_CHANGE_TIME: DATE
CEN_CENTER_ID: CHAR(32)
GOMM_STATUS: NUMBER{1)
BEACON_STATE: NUMBER(1)
DEVICE_STATE_CODE: NUMBER({3)
LAST_CONTACT_TIME: DATE
LAST_ATTEMPTED_REFRESH_TIME: DATE

(%PORT MANAGER_NAME: VARCHAR2{30}
@PHONE_NUMBER: VARCHAR2(25}
-} BISORT_ORDER_NUMBER: NUMBER(3)
TESHAZAM _DEVICE_[D: CHAR{32}

iq DB_GODE: VARGHAR2(1)
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LAST_ATTEMPTED_POLL_TIME: DATE
SHORT_ERROR_STATUS: NUMBER(S)
CEN_CENTER_ID: CHAR(32)
DEVIGE_STATE_COOE: NUMBER(3}
PIXEL_TEST: NUMBER(1)
COMM_STATUS: KUMBER{1)
BEACON_STATE: NUMBER{1)
STATUS_LOG_DATE: DATE
LAST_CONTAGT_TIME: DATE
DMS_INITIALIZED: NUMBER{1)
STATUS_CHANGE_TIME: DATE
CURRENT_MESSAGE_TEXT: VARGHAR2(1024)
CONTROL_MOPE: NUMBER(1)
MESSAGE_SOURCE: NUMBERE2)
DETECTED_SIZE_HORIZ_PIXELS: NUMBER(4)
DETEGTED_SIZE_VERT_PIXELS: NUMBER(4)

DMS_MODEL_ID: NUMBER{5}
ORG_ORGANIZATION_ID: CHAR(32)

DEVIGE_JD: CHAR(32)

DATA_BITS: NUMBER{1}

BAUD_RATE: NUMBER(S}

STOP_BITS: NUMBER{1)

PORT_TYPE: NUMBER(1)

POLLING_ENABLED: NUMBER{1}

PARITY: NUMBER({1)
QEFAULT_PAGE_OFF_TIME: NUMBER({3}
DEFAULT_PAGE_ON_TIME: NUMBER(3}
DROP_ADDRESS: NUMBER(S}
INITIAL_RESPONSE_TIMEOUT: NUMBER({10)
FLOW_CONTROL: NUMBER{1}
ENABLE_DEVIGE_LOG: NUMBER{1)
PORT_MANAGER_TIMEQUT: NUMBER({10}
VMS_CHARACTER_HEIGHT_PIXEL $: NUMBER(3)
DEVICE_NAME: VARCHAR2{15)

DB_CODE: VARCHARZ{1)

8§ PHONE NUVE]EK -

HAR_DEVICE_ID: CHAR{32) o

DEFAULT_PHONE_NUMBER: VARCHARZ2(25) 'BPORT_MANAGER_NAM VARGHAR?(:W)
COME_LOSS_TIMEGUT: NUMBER{10) )EFHQNE NUMEER.VARCHARZ(ZE)
DEFAULT_JUSTIFICATION_LINE: NUMBER({3} Bames | 'ESORT_ORDER_NUMBER: NUMBER({3)

BEACON_TYPE: NUMBER(3}
DM5_DIRECTIONAL_CODE: NUMBER({3)
POLL_INTERVAL: NUMBER(S}
SIGN_TYPE: NUMBER(3)

DEVIGE_E GCATION: VARCHAR2{80}
GREATED_TIMESTAMP: DATE
VIS_MAX_PAGES: NUMBER{3]
VMS_SIGN_HEIGHT_PIXELS: NUMBER(S)
VIS_SIGN_WIOTH_PIXELS: NUMBER(S)
SHAZAM_BEACON_STATE: NUMBER{1)
UPDATED_TIMESTAMP: DATE
VMS_CHARACTER_WIDTH_PIXELS: NUMBER(3}

} DB_CODE: VARCHAR2(1)

D\ISFO.X! B

i::{ AEF ONT_FONT_ID: NUMBER(5)
DB_CODE: VARCHAR2(1)

SHAZAM_IS_MESSAGE_TEXT_MULTI: NUMBER{1} =i EFONT_ID: NUMBER(S)
DMS_SHAZAM_MSG: VARGHARZ(1024} :

COMMUNITY_STRING: VARCHAR2{16} swoi]  FONT_HEIGHT: NUMBER(3}
CEN_ALERT_CENTER_ID: VARCHARZ() : DB_CODE: VARCHARZ(1)
TRAVEL_FIME_QUEUE_LEVEL: NUMBER(4) S FONT_WIDYH: NUMBER(3)

TOLL_RATE_QUEUE EEVEL: NUMBER(4)
OVERRIDE_SCHEDULE_[ND: NUMBER{4)
ENABLED_SPECIFIC_TIMES_IND: NUMBER{4)
TCP_HOST: VARCHAR2(50)

TCP_PORT: NUMBER{4)
DEFAULT_FONT_NUMBER: NUMBER{4)
DEFAULT_LINE_SPACING: NUMBER(4)
COMMFAIL_ALERT_CENTER_iD: VARCHAR2(50)
COMMFAIL_NOTIF _GROUP_{D: NUMBER(5)
COMMFAIL_NOTIF_GROUP_NAME: VARCHAR2(50)
HWFAIL_NOTIF_GROUP_ID: NUMBER(S)
HWFAIL_NOTIF_GROUP_NAME: VARCHAR2{50)
EXT_ID_SYSTEM_|D: VARCHAR2(35)
EXT_ID_AGENCY_|D: VARCHAR2(35}
EXT_ID_DMS_D: VARCHAR2{50)
HDLC_FRAME_REQUIRED: NUMBER(4}
DEFAULT_INTERCHARACTER_SPACING: NUMBER{4)
DEFAULYT_PAGE_JUSTIFICATION: NUMBER{4}
MAINT_ORGANIZATION_[D: CHAR{32}

AME: YARCHAR2(30) BRS¢
i A DIGTIONARY_WOR| VARCHARZ(ZSS)

UPDATED_TIMESTAMP: DATE EAPPROVED_GODE: NUMBER{3)

DB_CODE: VARCHAR2(1) L 2D _DICTIONARY_ID: GHAR{32)

CREATED_TIMESTAMP: DATE
DEVICE_APPLICARILITY: NUMBER(S}
DB_CODE: VARCHARZ{1)
- -

fe ODE LIST TTEM

FCDL_CODE_TYPE_NAME: VARCHAR2{30}
fATYPE_CODE: NUMBER(3}

GREATED_TIMESTAMP: DATE
SORT_ORDER_NUMBER: NUMBER(3}
ACTIVE_INDICATOR: NUMBER({1}
TYPE_NAME: VARCHAR2{240}
DB_CODE: VARCHAR2(1)
UPBATED_TIMESTAMP: DATE

¥ Cily DICTIONARY,
HEOICTIONARY_ID: CHAR(32)

DICTIONARY_DESC: VARCHAR2(255)
DB_CODE: VARCHARZ(1)
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FRES

EDEVICE_ID: VARCHAR2({32)

PORT_TYPE: NUMBER{1}
DATA_BITS: NUMBER(1

DB_CODE: VARCHAR2(1)

BAUD_RATE: NUMBER(6)
STOP_BITS: NUMBER(T}

PARITY: NUMBER{1)

TCP_PORT: NUMBER(E)

}
POLL_INTERVAL_SECS: NUMBER(S)
DEVICE_NAME: VARCHAR2(15}

8§ STATUS B
(7SS _DEVIGE_ID: VARCHAR2{32)

COMM_STATUS: NUMBER(1)
LAST_CONTAGT_TIME: DATE

DEVICE_LOCATION: VARCHAR2{60)
TSS_MODEL_ID: NUMBER(S)
ORG_QRGANIZATION_ID: CHAR({32}
FLOW_CONTROL: NURGBER({1)
PORT_MANAGER_TIMEQUT: NUMBER
DROP_ADDRESS: NUMBER(5)

DEFAULT_PHONE_NUMBER: VARCHA
TNITIAL_RESPONSE_TIMECUT: RUMBI

CREATED_TIMESTAMP: DATE
ENABLE_DEVICE_LOG: NUMBER({1}

UPDATED_TIMESTAMP: DATE
CEN_ALERT_CENTER_iD: VARCHAR2
EXT_ID_SYSTEM_ID: VARGHAR2(35)
EXT_ID_AGENGCY_ID: VARCHAR2(36)
EXT_ID_TSS_ID: VARCHAR2(256}
YCP_HOST: VARCHAR2(18}

MAINT_ORGANIZATION,_|0: CHAR(32)
DISPLAY_BEARING: NUMBER(3}

- DEVICE_STATE_COQDE: NUMBER(3)

1SS PHONE NUMBER :

-{ RLPORT_MANAGER_NAME: VARCHARZ(30}
}EPHONE_NUMBER: VARCHAR2(25)

FASORT_ORDER_NUMBER: NUMBER(3}

RATSS_DEVIGE_ID: VARGHAR2(32)

DB_CODE: VARCHAR2(1)

LSS ZONE &
“$B1852G_GROUP_NUMBER: NUMBER{10)
E2ZONE_NUMBER: NUMBER(3)

#15526_TS5_DEVICE_ID: VARCHARZ(32)

DB_CODE: VARCHAR2(1}

'I'SS Z()Vll GROUP

ETSS_DEVIGE_ID: VARCHARZ(B?)
'EGROUP_NUMBER: NUMBER{10)

DEFAULY_SPEED: NUMBER({3}
3}

PUBLIC_NAME: VARCHAR2{50)
INTERNAL_NAME: VARCHAR2{50)
USP$_STATE_CODE: GHAR(2}
STATE_FIPS_GODE: CHAR(Z)
REGION_NAME: VARCHARZ(32}
COUNTY_NAWME: VARCHAR2(S0}
COUNTY_FIPS_CODE: CHAR(3!
COUNTY_CODE: VARCHAR?2(3)
DIRECTION_GODE:
ROUTE_SPEC_TYPE: NUMBER(1)
ROUTE_FREE_FORM_TEXT: VARCHAR2{50}
ROUTE_TYPE: NUMBER(1)

ROAD_NANE: VARCHAR2(50)

ROUTE_PREFIX: VARCHAR2{10)
ROUTE_NUMBER: VARCHAR2(10}
ROUTE_SUFFIX: VARCHAR2{4}
INT_FEAT_TYPE: NUMBER(1)
INT_FEAT_PROX_TYPE: NUMBER{2)
INT_FEAT_PROX_DIST: NUMBER(G}
BNT_ROUTE_SPEC_TYPE: NUMBER(1)
INT_ROUTE_FREE_FORM_TEXT: VARCHAR2(50)
INT_ROUTE_TYPE: NUMBER(1}
[NT_ROAD_NAME: VARCHAR2{50)
INT_ROUTE_PREFIX: VARGHAR2(t0}
INT_ROUTE_NUMBER: VARCHAR2{10) -
INY_ROUTE_SUFFIX: VARCHARR{4)
INT_FEAT_MILEPOST_TYPE: NUMBER(1)
INT_FEAT_MILLI_MILEPOST_DATA: NUMBER({6)
DESCRIPTION: VARCHAR2(512)
STATE_FULL_NAME: VARCHAR2(32)

DIRECTION_CODE:
DESCRIPTIGN: VARCHAR2{60)
DB_CODE: VARGHARZ(1)
DISPLAY_TYPE: RUMBER(1)

ROADWAY LOCATION ROUTE PREIIX -

’IECENTER_ID—C HAR{32)

CREATED_TIMESTAM
UPDATED_TIMESTAMP: DATE
DB_CODE: VARCHAR2(1)
CENTER_NAME; VARCHARZ{15)

| | R_ID: CHAR(32}
YELOGIN_SESSION_IOR: YARGHAR2(1024}

| USER_MAKE: char(32)

CENTER F'ISTORY

DB_CODE: VARCHAR2(1)
CEN_CENTER_{D: CHAR(32)

PREVIOUS_CENTER_NAME: VARCHAR2(16)
FIRST_USED_TIMESTAMP: DATE
LAST_USED_TIMESTAMP: DATE
DELETED_INDICATOR: NUMBER(1}

ROUTE_PREFIX: VARCHAR2(10)
USPS_STATE_CODE: CHAR{2)
ROUTE_TYPE: NUMBER{2)

DESCRIPTION: VARCHAR2{128}

| ROADWAY LOCATION COUNTY &

- | HEUSPS_STATE_CODE: CHAR(2)

-| WEFIPS_CODE: CHAR(3)

NAME: VARCHAR2(60)
CHART_MAPPING_CODE: CHAR(2}

# DESERIPTION: VARCHAR2(1024)

ELANE_NUMBER: NUMBER(2)

ESLC_CONFIG_NAME: VARCHAR2{80)

DB_CQDE: VARCHAR2(1
LANE_CODE: NUMBI

)
LANE_DESCRIPTION: VARGHAR2(10}
ER(3]

LAME_REFERENCE,_DIRECTION: NUMBER(3,0}
LANE_ORIENTATION: NUMBER(3,0)

ECONFIG NAME: VARCHARZ(EO)

CONFIG_DESG: VARCHAR2{255)

DB_CODE: VARCHAR2(1)

'STANDARD-LANE

AME: VARCHAR2(32)

USPS_STATE_CODE: CHAR{2)
DESCRIPTION: VARCHARH(|024)

| CENTER‘BACKUP ‘CENTER

TRCEN_CENTER_[D: CHAR{32)
TEBACKUP_GENTER iD: CHAR(32)

bB_GOD VARCHAR2{1)
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ROBJECT_ID: VARGHAR2(32)

COUNTY_CODE: NUMBER(3)

STATE_FIPS_COD

ROUTE_TYPE: NUMBER(1}

INT_FEAT_TYPE: NUMBER(1}

ROAD_NAME: VARCHAR2|

INT_ROAD_NAME:

USPS_STATE_CODE: GHAR({2)

LOCATION_TEXT: VARGHAR2($024)
LOCATION_DESC_OVERRIODEN: NUMBER
COUNTY_NAME: VARCHAR2(50)
COUNTY_FIPS_CODE: CHAR({3}

REGION_NAFIE: VARCHAR2(32}
ROUTE_SPEC_TYPE: NUMBER{i}
ROUTE_EREE_FORM_TEXT: VARCHAR2(4
ROUTE_PREFIX: VARCHAR2(10)
ROUTE_NUMBER: VARCHAR2({10}
ROUTE_SUFFIX: VARCHAR2{10)
INT_FEAT_PROX_TYPE: NUMBER(Z)
INT_ROUTE_SPEG_TYPE: NUMBER(1)

INT_ROUTE wps’uumaenm
ARC]

EVENT

HEVENT_ID: CHAR(32)

SHOW_ROUTE_NAMI

OBJEST_TYPE: NUMBER({3}
DB_CODE; CHAR(1)
ARCHIVED_DATE: DATE

lNT FEAT ] MILEFOST TYPE: NUMBERU)
INT FEAT_MIELI_MILEFOST_DATA: NUMB
ROADWAY_.OC_ALIAS_PUB_NAME: VARC
ROADWAY_LOC_ALIAS_INT_RAME: VARG
LATITUDE UDEG: NUMBER[10)
LONGITUDE_UDEG: NUMBER(10)
GEOLOC_SGURCE_TYPE: NUMBER(2)
GEQLOC_SOURCE_DESC: VARCHAR2{35)

UMBER({1)
SHOW_INT_ROUTE_NAME: NUMBERT)
DIRECTION_CODE: NUMBER(3)

INT_FEAT_EXIT_NUMBER: NUMBER(3}
INT_FEAT_EXIT_SUFFIX: VARCHAR2{16}
NT_FEAT_EXIT_ROAD_NAME: VARCHAR2{
SEC_INT_FEAT_TYPE: NUMBER(1}
SEC_INT_ROUTE_SPEC_TYPE: NUMBER(Y
SEC_INT_ROUTE_FREE_FORM_TEXT: VAI
SEC_INT_ROUTE_TVPE: NUMBER(1)
SEC_INT_ROAD_NAME: VARCHAR2{S0}
SEG_INT_ROUTE_PREFIX: VARCHAR2{10}
SEC_INT_ROUTE_NUMBER: VARCHARZ(1(
QE 1 17 IREIY- VARCHARSIAY

IEVENT_EVENT_(D: CHAR(32)
YBACTION_EVENT_CODE: NUMBER(3}

DB_CODE: VARCHARZ(1}

CREATED_TIMESTAMP: DATE

BESCRIPTION: VARGHAR2{80)

[ #EVENT_EVENT_ID: CHAR(32) P
| BINCIDENT_CODE: NUMBER(3)

LANE_GONFIG_ID: CHAR(32)
FALSE_ALARM_IND: NUMBER(1)
SOURCE_CODE: NUMBER(3)
EVENT_STATUS_CODE: NUMBER(3)
DELAY_CLEARED_TIMESTAMP: DATE
DB_CODE: VARCHAR2{1}

PRIMARY_FLAG: NUMBER({1)
LICENSE_PLATE_INFO: VARCHAR2{62)
VEHICLE_INFO: VARGHAR2(40)
SCENE_CLEARED_TIMESTAMP: DATE
HAZMAT_CODE: NUMBER(1)
INCIDENT_CQBE: NUMBER(3}

EVENT_CODE: NUMBER(3)
EVENT_OPEN_DATE: DATE
MAX_QUEUE_LENGTH: NUMBER(S)
GEN_CENTER_ID: CHAR{32)
CEN_ORIGINATING_CENTER_ID: CHAR(32}
OFFLINE_IND! NUMBER({1)
EVENT_CLOSED_DATE: DATE
CONFIRMED_TIMESTAMP: DATE
EORS_TRACKING_NUMBER: YARCHARZ(265)
PAVEMENT_CONDITION_CODE: NUMBER(3)
OTHER_DESCRIPTION: VARCHAR2(60)
UPDATED_TIMESTAMP: DATE
SOURCE_DESGRIPTION: VARCHAR2(80)
DESCRIPTION: VARGHAR2(612)
WEATHER_EVACUATION_INDICATOR: NUMBER{
WEATHER_CLEANUP_INDICATOR: NUMBER({}
LANE_STATE_DESCHIPTION: VARCHAR2(1024)
EVENT_STILL_OPEN_REMINDER_TIME: DATE
DISPLAY_WEBSITE_ALERT_NUMBER: NUMBER(
WEBSITE_ALERT_TEXT: VARCHAR2{50}
DESCRIPTION_OVERRIDDEN: NUMBER{4)
EVENT_INIT_USER_NAME: VARCHAR2(}
EVENT_INIT_CENTER_(D: CHAR{32)
EVENT_INET_SCHEDULE )D: CHAR(32}
EVENT_STILL_OPEN_REL_REM_TIME: NUMBER
PENDING_EVENT_CREATION_YIME: DATE
PENDING_EVENT LAST_USED_TIME: DATE
EXTERNAL_EVENT _ID: NUMBER(4)
EXTERNAL_INTRESTING_IND: NUMBER(4)
EVENT. JNIT_EXT_EVENT: VARCHARZ(64)
EXTERNAL_INTERESTING_IND: NUMBER(4)
PUBLIC_DESCRIPTION: VARCHAR2{512)
OWNING_ORGANIZATION: VARCHAR2{50}
PUBLIC_INCIDENT_CODE: NUMBER{2)
REGIONAL._FLAG: NUMBER{1)

8 DB _CODE: VARCHARZ({1}

| TRESOURGE_CATEGORY_CODE: NUMBER{3) E

DB_CODE: YARCHAR2{1}

‘ GREATED_TIMESTAMP: DATE

WEATHE)

SEEVENT_EVENT_ID: CHAR(32) |
HWEATHER_CODE: NUMBER(3}

SORT_ORDER_NUMBER: NUMBER(3)
CREATED_YIMESTAMP: DATE
ACTIVE_INDICATOR: NUMBER(1}
UPDATED_TIMESTAMP: DATE
D8_CODE: VARCHAR2(1)
RESOURGE_CATEGORY_NAME: VARC

i HLOG_ENTRY_|D: CHAR(32
EEVENT_EVENT_ID: CHAR(SZ)

CENTER_NAME: VARCHAR2{16}
SOURCE_DESCRIPTION: VARGHAR2(60)
UPDATED_TIMESTANP: DATE

USER_TIMESTAMP: DATE
DEVICE_LD: CHAR{22)
SOURCE_CODE: NUMBER(3)
HOST_NAME: VARCEHAR2(255)
AGTIGN_CODE: NUMBER(3)
SYSTEM_TIMESTAMP: DATE
BEAGON_STATE: NUMBER({1)
GEN_CENTER_|D: CHAR(32)
AUTHOR: VARCHAR2(128)
LOG_SEQ: NUMBER(10)
DEVICE_NAME: VARCHAR2{15)
LOG_TEXT: VARCHAR2(2000)
MESSAGE_TYPE: NUMBER(3)

VEHICLE_SUBCATEGORY_CODE: NU)
VEHICLE_QTY: NUMBER(3}
VEHICLES_NVOLVED_CODE: NUMBE'
CREATED_TIMESTAMP: DATE
DB_CODE: VARCHAR2{1}
EVENT_EVENT_D: CHAR{32}

EVENT PART]
RT_RGY_RESOURCE_GATEGORY_CODI
| 'ERT_RESDURCE_CODE: NUMBER(T0)
‘ECEN_CENTER_|D: CHAR(32}

DB_CODE: VARCHAR2(1)

EVENT_EVENT_|D: CHAR(32}
DEPARTURE_T! MP: DATE
RT_RESOURGE_CQDE: NUMBER(10)

}
RT_RCT_RESOURCE_CATEGORY_CODE: NUMBER{3)

RESPONDED_TIMESTAMP: DATE
PARTICIPANT_NAME: VARCHAR2(60)
NOTIFIED_YIMESTAMP: DATE
OBJECT_TYPE_CODE: NUMBER(3)
DB_CODE: VARCHAR2{}
CREATED_TIMESTAMP: DATE
UPDATED_TIMESTAMP: DATE

B!§GIIRCE TYPE iy

(RESOURCE_CODE: NUMBER(10)

{RCT_RESOURCE_CATEGORY_CODE: NUMBER(3}

EVENT_NOTIFICAT
FNOTIF_IB: CHAR(32)
BNOTIF_MANAGER_(D: CHAR(32)
SHEVENT_ID: CHAR(32)

GREATED_TIMESTAMP: DATE
DE_CODE: VARCHAR2{1)

‘L\_SSOL'I ATED EVE\’]‘

EEVENT_EVENT_ID_ASSOC_TO: CHAR(SZ]
HEVENT_EVENT_ID: CHAR{32)

DB_CODE: VARCHAR2{1}

CREATED_TIMESTAMP: DATE

DEVICE E!LTI‘

k:
EIRPI_RPI_ID: CHAR{32}
ki

SEDEVICE_|D: CHAR(32)

jEVENT_EVENT_ID: CHAR(JZ)
DEVICE_USAGE_CODE: NUME

'EEVENT_EVENT_ID: CHAR(32)

. DISABLED’ VEHICLE INDICATOR

EDISABLED_VEHICLE_[NDICATOR_COD: NUMBER(2)

DB_CODE: VARCHARZ{1}
CREATED_TIMESTAMP: DATE

UPDATED_TIMESTAMP: DATE
GREATED_TIMESTAMP: DATE
SORT_ORDER_NUMBER: NUMBER(3)
ACTIVE_INDIGATOR: NUMBER({1}
RESOURCE_NAME: VARCHAR2(240}
DB_CODE; VARCHAR2{1)
VEHICLES_INVOLVED_PK: NUMBER(20)

T

“PLANE_STATE_PK: NUMBER{20)

TENOTIF_ID: CHAR(32)
NOTIF_TYPE: RUMBER{1}

NOTIF_MANAGER_JD: CHAR{32}

LANE_STATE_CODE: NUMBER(3)
EVENT_EVENT_ID: CHAR{32)
SYSTEM_TIMESTAMP: DATE
LANE_CONFIG_ID: CHAR{32}
LANE_DIR_TRAVEL_CODE: NUMBER{3)
LANE_NUMBER: NUMBER(2)
LANE_CODE: NUMBER{3)
USER_TIMESTAMP: DATE
LANE_DESCRIPTION: VARCHAR2{10)
DB_CODE: VARCHAR2{1)

LANE_QRIENTATION: NUMBER(3,0)

LANE_REFERENCE_DIRECTION: NUMBER(3,0}

EVENT_FAGTORY. ID: CHAR(32}
EVENT_ID: CHAR{32}

AUTHOR: VARGHAR2(40)
NOTIF_OP_CENTER_ID; CHAR(32,

NOTIF_CREATE_DATE: DATE
NOTIF_MESSAGE: VARCHAR2(3000}
OFFLINE_IND: NUMBER(1)

NOTIF_RECORD_COUNT: NUMBER(2)

)
NOTIF_INIT_OP_CENTER_NAME: VARCHARZ{16}

: CHAR(32}

Pg08

5§RECIPIENT NAME: VARCHAR2(50}
RNOTIF_STATUS_TYPE: NUMBER({1)

STATUS_CREATE_TIME: DATE

NOTIF_STATUS _TEXT: VARCHARZ(265)

EVENTS
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CHART_R7_ERWIN73 -- CHART R7/ CHART MAIN

ALERT

ALERT

 TRADER

Jo| ALERT ID: cuucsz)

TRADER SERVICE TYPE

DESCRIPTION: VARCHAR2{1024)
ALERT_TYPE: NUMBER(3)
ALERT_STATE: NUMBER(1)
CREATION_TIME: DATE
RESPONSIBLE_USER: VARCHAR2{32)
RESPONSIBLE_CENTER _[D: CHAR(32

NEXT_AGTION_TIME: DATE
LAST_STATE_GHANGE_TIME: DATE
PREV_ESCALATICN_RESET_TIME: DATE
DETAIL_{D1: CHAR(32)

DETAIL_D2: CHAR{32)

DETAIL_TEXT1: VARCHAR2(33)
OFFLINE_INDICATOR: NUMBER(1)
DB_CODE: VARCHAR2(1}

)
RESPONSIBLE_CENTER_NAME: VARCHAR2({16}

ENAME: VARCHAR2(256} . REHIGH: HUMBER(10}

INTERFACE_NAME: VARCHAR2(258) | | "ELOW: 10)
IS_MASKED: NUMBER(1) -

INCARNATION_HIGH: Rt 10
INCARNATION_LOW:

L TRADER sngy!cs TYPE SUPER TYPE
T e ——

FTRADER_SERVICE_TYPE_NAME: VARGHAR2(256}

HSUPER_TYPE_NAME: VARCHAR2{266)

‘ALERT AMG
({HAL_ALERT_ID: CHAR(32)

A ERT_AMB_LIST_TYPE: NUMBERD | ©0h i 2 ;
1 %HIST_RECORD_INDEX: NUMBER(S) PROP_MODE: RUMBER(10}
-1 SHSORT_ORDER_NUM: NUMBER{3)

IRADER SERVICE TYPE PROPERTY:"
IRADER SERVI PROPERTY "o 0 o
FTRADER_SERVICE_TYPE_NAME: VARCHAR2(256)

PROP_KIND: NUMBER{ 1)
1S_SEGUENCE: NUMBER(1)

AMG_TYPE: NUMBER(1)
AMG_ID: GHAR({32)

DB_CODE: VARCHARZ{1)

AMG_NAME: VARCHAR2(16)

R2(300)

TRADER_SERVICE_TYPE_NAME: VARGHARZ2(258)
I0R: VARCHAR2({1024}

HAL_ALERT_ID: GHAR(32)

| RECORD_INDEX: NUMBER(S)

TIMESTAMP: DATE
ALERT_STATE: NUMBER(1}
ALERT_ACTION: NUMBER(2)
CENTER_ID: VARCHAR2{32)
USER_NAME: VARCHAR2{32)
USER_COMMENT: VARCHAR2{128)
NEXT_ACTICN_YIME: DATE
DB_CODE; VARCHAR2{1)

DULE

OF p :
#TRADER_OFFER _|D: VARCNARZ(SDD)

FNAME: VARCHAR?(256)

VAL_TYPE: NUMBER({10}
VAL_STRING: VARCHAR2{1024)

ACTION, CODE: NUMBE!

DEVICE_NAME: VARGH/
CEN_CENTER_ID: CHAR
AUTHOR: VARCHAR2(32
HOST_NAME: VARCHAR
LOG_TEXT: VARCHARZ(

AUTHOR: VARCHAR2(32]
HOST_NAME: VARCHAR2(255}

SCHEDULE_|D: CHAR(32)
NAME: VARCHAR2(50)
BESCRIPTION: VARCHARZ(50)
RECEIVING_GENTER_[D: CHAR()

SYSTEM_TIMESTAMP: DATE
USER_TIMESTAMP: DATE
EVENT_EVENT_ID: CHAR{32)
CEN_CENTER_JD: CHAR{32}
DB_CODE: VARCHAR2(1}
SOURCE_CODE: NUMBER(3}
CENTER _NAME: VARCHARZ2(16)

ENABLED: NUMBER{4)
LASY_USE_TIME: DATE
SCHEDULE_TYPE: NUMBER(4)
START_DATE: DATE
END_DATE: DATE

SUNDAY: NUMBER(4)
MONDAY: NUMBER(4)
TUESDAY: RUMBER(4}
WEDNESDAY: NUMBER{4)
THURSDAY: NUMBER{4)
FRIDAY: NUMBER(4)
SATURDAY: NUMBER{4)
DB_CODE: VARCHAR2(1}

RECEIVING_CENTER_MAME: VARC! {60} :

LOG_SEQ: NUMBER{10}
SOURCE_DESCRIPTION: VARGHAR2{60)
UPDATED_FIMESTAMP: DATE

LOG_TEXT: VARCHAR2(1024}
MESSAGE_TYPE: NUMBER(3)

OWNER_ID: CHAR(32)
SORT_QRDER_NUM: NUMBER{4}
OWNER_TYPE: NUMBER{4)
ACTION_TYPE: NUMBER{4)
DETAIL1: CHAR(32}
DB_CODE: VARGHAR2(1)

PORT_TYPE: NUMBER(1}
FAILURE_CODE: NUMBER|

(3)
MODEM_RESPONSE_GODE: NUMBER(3)

SCHEDULE MULTIDATE

OCCURRENCE: DAYE

EXPORF SUBSCRIPYION i /it i4n 10l ins L 0G_TEXT: VARCHAR2{1024)

SE SECLIENT |
SC_SCHEDULE_ID: CH k i ESUBSCRIPTION_DATA_TYPE: NUMBER({3)

PORT_NAME: VARCHAR2{30}
SYSTEM_TIMESTAMP: DATE

LIENT ID: VARCHAR2(256 G PORT_MANAGER_NAME: VARCHAR2(30)

po ~onc.

TARGET_URL: VARCHAR2({1024)
EXPIRATION_TIME: DATE

'SCHEDULE DOW OCCURENCE

8C_¢ SCHEDULE :_10: CHAR{32)

FESLC_CONFIG_NAME: VARGHARZ(E0)
LA

HUMBER{2)

1 FRPI_ID: CHAR(32)

RPI_BEACON_STATE: NUMBER(1)
DEVICE_CODE: NUMBER({3)

DB_CODE: VARCHAR2{1)

TARGET_ID: GHAR(32)
HM_HAR_MSG_PK: NUMBER{10)
IS_MESSAGE_TEXT_MULTI: NUMBER(1)
EVENT_EVENT_ID: CHAR(32}
RPI_MSG_DESCRIPTION: VARCHAR2(258)
RPI_MESSAGE_TEXT: VARCHAR2(1024]
TARGET_IOR: VARCHAR2{10624)

| rEcONFIG_NAME: VARCHAR2(80)
| coNFlo_DESC: VARCHAR2(265)

DB_CODE: VARCHAR2{1}
LANE_GODE: NUMBER(3)
LANE_DESCRIPTION: VARCHAR2(10)
LANE_REFERENCE_DIRECTION: NUMBER(3,0)
LANE_CRIENTATION: NUMBER(3,0}

DB_CODE: VARCHAR2{1)
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CHART_R7_ERWIN73 -- CHART R7 / CHART Video

CAMERA

HEDEVIGE_ID; GHAR(32)

CAMERA_MODEL_|0: NUMBER(3)
ORG_ORGANIZATION_ID: GHAR(32)
DB_CODE: VARCHARZ(1)
DEVICE_NAME: VARCHAR2(50)
THMDD_BEVICE_NAME: VARCHAR2(50)
LOCATION_PROFILE_TYPE: NUMBERI{3)}
LOCATION_PROFILE_[D: CHAR{32)
oewcs LOCATION BESC: VARCHARZ(SO)
2)

MAGH UMBER|
CAMERA NUMBER NUMBER 5)
GAMERA_CONTROLLABLE: NUMBER(1)
TMBD_GONTROL_TYPE: NUMBER(2)
TMOD _REQUEST_COMMAND_TYPES: NUMBER(5)
POLL_INTERVAL_CONTROLLED_SECS: NUMBER(5)
POLLING_ENABLED_UNCONTROLLED: NUMBER({1)
ENABLE_DEVICE_LOG: NUMBER(t)
CREATED_TEMESTAMP: DATE
UPDATED_VIMESTAM E
VIDEQ_CONNECTION_ID: CHAR(32}
VIBEO_CONNECTION_TYPE: NUMBER{2}
DEFAULT_CAMERA_TITLE: VARCHAR2(24)
DEFAULT_CAMERA_TITEE_LINEZ; VARCHAR2(24)

MONIIOR
EDEVICE_|D: GHAR(32)

BB_CODE: VARCHARZ(1

TOUR_ID: CHAR(32)
TOUR_SUSPENDED_[NDICATOR: NUMBER(1)

L

ETOUR_ID: CHAR{32)

(1)
DEVICE_MAME: VARCHAR2(50)
PUBLIC_FLAG: NUMBER(1}
CONNECTION_ID: CHAR{32)
CONNECTION TYPE: NUMEER(2)
ORG_ORGANIZATION_tD: CHAR(32)
MAINT_ORGANIZATION_ID: CHAR{32)

DWELL_TIME: NUMBER
CATEGORY: YARCHAR2{20)
TOUR_NAME: VARCHAR2{50)

PR
{‘.AMERA DEVICE In: CHAR{32}
HSEQ_NUM: NUMBER(J)
ETOU CHAR(32)

NO VIDEG_AVAIL_INDICATOR:
GONTROL GONNECTION_TYPE: NUMBER(ﬂ
GONTROL_CONNECTION_ID: CHAR{32
POLL_INTERVAL_UNCYRLD_SECS: NUMBER(d}
DSP_STATUS_ENABLED: NUMBER
DSP_STATUS_LENGTH: VARCHAR2(20)
DISPLAY_CAMERA_QN_PUBLIC_MAP: NUMBER(1}
DISPLAY_CAMERA_ON_INTRANET_MAP: NBMEERH)
MAINT_GRGANIZATION_(D: CHAR(32)
SMNP_COMMUNITY_STRING: VARGHARZ(‘IB)
HDLC_FRAME REQUIRED: NUMBER{1)
MINIMUM_PAN - SPEED: NUMBER(3)
MAXIMUM_PAN_SPEED: NUMBER3}
MINIMUM_TiLT_SPEED: NUMBER(3)
MAXIMUL_TILT_SPEED: NUMBER(3)

ZOOM_SPEED: NUMBER(3)
FOCUS_SPEED: NUMBER(3)

PRESET: NUMBER(2)
STATUS: NUMBER(2)

FECAMERA_DEVICE_1D: GHAR{32}
 ETOUR_TOUR_ID: cum(az)

L LRMS: GEOMETRY *
TETMDD_LOCATION_JD: CHAR(32)

THED 100G EXT LRMS_LONGITUDE: NUMBER(10)

CAMERA REGION ENTRY

TMDD_10C_EXT_HORIZONTAL DATUM: NUMBER(2)
TMDD_LOC_EXF_VERTICAL_DATUM: NUMBER({2)
TMDD_LOGC_EXT_LRMS_HEIGHT: NUMBER(4}
TMOD_10C_YERTICAL_LEVEL: NUMBER({4}
THOD_LOC_EXT_LRMS_LATITUDE: NUMBER(9}

MONITOR STAFUS
' EMONITOR_DEVICE ID: CHAR(JZ)

SYATUS_GHANGE _TIME: DATE
CGURRENT_GAM_DEVIGE _ID: CHAR(32)
CURRENT_TOUR_TOUR_ID: CHAR({32}
GOMM_MODE: NUMBER(1)
LAST_CONTACT_TIME: DATE
CURRENT_PROVIDER_DEVICE_|B: VARCHAR2(20)
OF_STATUS: NUMBER(1)

MONITOR GROUP' ENTRY ¥ i
; EMONITOR_GROUP_D: CHAR(32)
—‘ EMON_DEVICE_ID: CHAR{32)

: L MONITOR_GROUP_RECORD: NUMBER

HMONITOR_GROUP_ID: CHAR(32)

ORG_ORGANIZATION_ID: VARCHAR?2{20)
PRICRITY: NUMBER
GURANTEED_NUM_ROUTES: NUMBER
MONITOR_GROUP_NAME: YVARCHAR2{50)

CAMERA REVOKED CONTROL .-y e

- CAMERA VIDEQ CONNECITION

ONNECTION_TYPE: NUMBER(S)

CAMERA_DEVICE_{D: VARCHAR2(32}

NUMBER(2)
1 HCAMERA_DEVICE_ID: CHAR({32)

ORG_COELECTOR_ORGANIZATION_(D: CHAR(JI)
ORG_ORGANIZATION_ID: CHAR(32)

PAN: NUMBER(4)
DESCRIPTION: VARCHAR2(24;
FOGUS: NUMBER({4)

TILT: NUMBER(4)

200M: NUMBER{4)

COLLECTOR_CONNECTION_[D: CHAR(32)
DEVICE_NAME: VARCHAR2{50)
COLLEGTOR_CONNECTION_TYPE: NUMBER{2)
COLLECTOR_NAME: VARCHAR2(50)
PROVIDER_NAME: VARCHAR2{50)
ORG_PROVIDER_ORGANIZATION_ID: CHAR(32)

Z2CAMERA_DEVICE |

SHORT_ERROR_STATUS: NUMBER(S)
TMDD_CCTY_ERROR: NUMBER(3)
THDD_GCTV_STATUS: NUMBER(S)
DEVICE_STATUS_CHANGE_SECS: DATE
CONTROL_INDICATOR: NUMBER(1}
USER_DISPLAY_STATUS: NUMBER(1)
MONITOR_STAT_CHANGE_TIME_SECS: DATE
CURRENT_GAMERA_TITLE: VARCHAR2(24)
CURRENT _CAMERA_TITLE_LINE2: YARCHARZ2{24)
AUTQ_FOCUS_INDICATOR: NUMBER(f)
AUTOIRIS_JNBICATOR: NUMBER(]}
AUTO_COLOR_INDICATOR: NUMBER(1)
LAST_ATTEMPTED_POLL_TIME_SECS: DATE
LAST_SUCGESSFUL_POLL_TIME_SECS: DATE
LAST_CONTACT_TIME_SECS: DATE

USER CONTROL smws NUMBER(1)
POWER_STATE: NUMBER({}

LENS_SPEED: numssam
GONTROLLING_MONITOR_GROUP_ID: GHAR(32)
GONTROLLING_USER_NAME: VARCHAR2(50}
CONTROLLING_OP_CENTER_ID: CHAR{32)
COMI_MODE: NUMBER{1)
OP_STATUS: NUMBER(1)
BLOCKED_TO_PUBLIC: NUMBER
GURRENT_CAMERA_PRESET: NUMBER

PROVIDER_ CONNECTION {_TYPE: NUMBER({2}
PROVIDER_CONNECTION_ID: CHAR({32)

. Ghines: CEULY SYATS

‘ FBRIDGE_CIRCUIT_DEVICE_iD: CHAR(32)

COLLECTOR_LAST_CONTACT_TIME: DATE
COLLECTOR_COMM_MODE: NUMBER(1)
CURRENT_CAM_DEVICE_ID: CHAR{32)
COLLECTOR OP STATUS: NUMBER(4)
CURRENT_PROVIDER_DEVICE_ID: GHAR{(32)
COLLECTOR_STATUS CHANGE TIME: DATE
PROVIDER_LAST_CONTACT_TIME: DATE
PROVIDER_COMM_MODE: NUMBER 1)
PROVIDER_QP_STATUS: NUMBER(1

PROVIDER_STATUS_CHANGE_TIME: DATE

CAM_CAMERA 10 CHAR(3Z)
REVOKED_GONTROL_ORGID: CHAR{32)

- PROVIDER COLLECTOR :
'ZPROVIDER JD: CHAR{32)
ECOLLECTOR_ID: CHAR{32}

FFLASH_VIDEO_ID: VARCHAR2(32)

CAMERA_DEVICE_{D: VARCHAR?2(32}
FLASH_VIDEO_HOST: VARCHAR2(E}
PASSWORD: VARCHAR2{32)
PORT_NUMBER: NUMBER(S}

'OKED BISFEA

CAMERA

CAM_CAMERA_ID: GHAR{32)
REVOKED,_DISPLAY, ORGID: CHAR{32)

CHART-Video

1,172, 3 --3:53:04 PM, 2/17/2011

CHART RY7 Detailed Design

03/02/2011



CHART_R7_ERWIN73 -- CHART R7 / CHART_Video

ﬂCODEC ID: CHAR{32)
V1500HOST, PORT

GODEC_HOST: VARCHAR2{16) : : gng VA500HOST.SLOT

COQDEC_COMMAND_PORT: NUMBER(5} ER 500C DU ESSOR_NAME
CONRECGTION MODEL_TYPE: NUMBER(3) | 3 i :gg?sﬁi%:n’??é(p?ﬁaz&u FROCESSOR!
CODEC_VIDEQ_PORT: NUMBER(A) el B . PORT2: <Expr 15829>

T - : i : a | SLOT2: <Exp
Comi it G b  FOSTHUMBEA. ¥ SbHOSTHOSTUMBER

i i RNt TEPARTICIPATING CKT_TYPE: NUMBER(W)
{ : A HPARTICIPATING_CKT_INDEX: NUMBER(10}
: GHAR{32)

RVER: VARCHARZ(50) R : poul SRR 1) g
DESTINATION_CONNEGTION. ID: CHAR(32) : R B
PARTICIPATING_CKT_ID: CHAR{32)
TUAESTAMP: DATE o B e N
ROUTE_NAME: VARCHAR2(100) o : : . FYIT R
SOURCE_CONNECTION_ID: GHAR(32} T 3 = GRS SHOBJECTID: CHAR(32)

KEYPADADDRESS: RUMBER
PORT: NUMBER

SLOT: HUM

CDUOBJECTID GHAR(QI}

ECODEC_VIDEO_CONNECTION_ID: GHAR{32}

£OD_CODEC_ID: GHAR(32)
VIDED_MULTICAST_ADDRESS: VARCHARZ((S) : : el 3 :
VIDEQ_MULTICAST_PORY: NUMBER(5)} SR 0 N ViS00HOST
FABRIC_ID: VARCHAR2(20) . RS i R HOBJECTIO: CHAR(S2)

CODEC CONTH X L by R o HOSTNUMBER: NUMBER
— i 3 H PORT: NUMBER
2CODEC_CONTROL_CONNECTION_ | e Sl SLOT: HUMBE

GONTROL_PORT: NUMBER(S) CDUOBJEC"D CHAR(32)
BAUD_RATE: NUMBER(S)
DATA_BITS: NUMBER(1)
FLOW_CONTROL: NUMBER(1)
PARITY: NUMBER( 1)
STOP_BITS: NUMBER(1)
GOD_GOBEG_ID: CHAR(32)

FABRIC.ID: CHAR{32)
ORG_ORGANIZATION ID: CHAR(32)
QUT_PORTS: NUMBERE3)

MODEL; NUMBER(1,1)
DEVICE_NAME: VARCHAR2(50)
IN_PORTS: NUMBER(3)

COM_PORT CONTROL CONNECTION
i| FHCOM_PORT_CONTR(

COM_PORT_NAME: VARCHAR2(16}
FLOW_CONTROL: NUMBER(1)
BAUD_RATE: NUMBER(S)
PARITY: NUMBER{1)

P_BIT:

VS_DEVICE_|D: CHAR{32)
VIDEO_SWITCH | POR‘E, NUMBER(5)

ORG ORGANIZATION_ID: CHAR(M)
FLOW_CONTROL: NUMBER{
COM_PORT_NAME: VARCHARZUB)
BAUD_RATE: NUMBER(6)

EeRE e ER{t) X LR “XDEVICE_ID: CHAR(32}
- VEERE i ENABLE_DEVICE, LOG: NUMBER(1} L : ‘ORG_ORGANIZATION_ID: cHAR(az)

DATA_BITS: NUMBER(1) " : DEVICE_NAME: VARCHAR2(32)
T ERNEIN o TRANSMISSIDN _MEDIUM: NUMBER(2)

CHART-Video
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CHART_R7_ERWIN73 -- CHART R7 / Replicaied Tables

'CH2 DICTIGNARY:

ESOURCE ¥YP

{{ RCT_RESOURCE_GATEGORY_CODE: NUMBER(3)

FMESSAGE_FORMATY_ID: CHAR(32)
@MESSAGE TEMPLATE_[D: C)'IAR(SZ)

.| ‘BRESOURCE_CODE: fo}

+’| #DICTIONARY_IP: GHAR(32)

UPDATED_TIMESTAMP: DATE
CREATED_TIMESTAMP: DATE
SORT_ORDER_NUMBER: NUMBER(3}
ACTIVE_INDICATOR: NUMBER{1]
RESQURCE_NAME: VARCHAR2(240)
DB_CODE: VARGHARZ(H
VEHICLES_INVOLVED_PK: NUMBER({20)

NAME: VARGHARZ(50)
FORMAT: VARCHAR2(50)
EXAMPLE: VARCHAR2(22)
FORMAT_LENGTH: RUMBER(2)
HOUR_START_INBEX:

DMS_TRAVFL INFOQ MSG TE PLAT
:_TEMPLATE |

TEMPLATE_DESGRIPTION: VARCHAR2(50)
NUMBER_ROWS: NUMBER(1)
NUMBER_COLUMNS: NUMBER(2}
NUMBER_PAGES: NUMBER(1
TEMPLATE_MESSAGE: VARCHAR2{1024)
DESTINATION_ALIGNMENT: NUMBER(f)

HOUR_END_INDEX: NUMBER({2}
MINUTES_START_INDEX: NUMBER(2)
MINUTES_END_INDEX: NUMBER(2}

DICTIQNARY_DESC: VARCHAR2(255)
DB_COBE: (1

‘" ORGANIZATION I

HORGANIZATION_ID: €HAR(32)

ORGANIZATION_NAME: VARCHAR2(128)

DB_CDDE: VARCHAR2(1)

AM_PM_STARY INDEX: NUMBER{2}
AM_PM_END_INDEX: NUMBER(2)

MSG FORMATS TRAVEL TIME

: Eolcnommr WORD: VAR
‘BAPPROVED_GODE: uumaen(s)
*éco DICT!ONAR 3

DEVICE_APPLICA

©B_CODE: v.\RCHARzm

ROLE

i

-
OLE F 10}
‘HROLE_FUNCTION PK:

FR_FR_ID: NUMBER(S)

ROL_ROLE iD: CHAR{32)
ORG_ORGANIZATION_ID: CHAR{3Z)
DB_CODE: VARCHARZ(1)

"ZROLE_ID: GHAR{3?)

" ROLE_DESCRIPTION: VARCHAR2(255)
DB_CODE: VARCHAR2(1)
ROLE_NAME: VARCHAR2{32)

: "g(ﬁ YARCHARZ(128}

USER_NAME: VARCHAR2(32)

PASSWORD: VARCHARZ(32)
DPB_CODE: VARCHAR2(1}

U)_USER_NAME: VARCHAR2(32)
'#ROL_ROLE 1D: CHAR(32}

DB_CODE: VARCHAR2(1)

FONT_WIDTH: NUMBER(3)
FONT ] HE[GHT‘ NUMBER(3}

VALUE BLOB
_CODE: VARCHARZ(1)

PROFILE DINARY TROPERTY. .
EU|_USER_NAME: VARCHAR2(32)
EKEY: VARCHAR?2(128}

VALUE: BLOB
DB_CODE: VARCHARZ(1)

"m:cm:\'

FEREGION_NAME: VARCHAR2{50) I

CONTACT

HECONTACT ID: CHAR(32)
EMAIL_ADDRESS: VARCHAR2(128)
FIRST_NAME: VARCHAR2(128)
LAST NAME: VARCHAR2(128)
PRIMARY_PHONE: VARGHAR2(10)

DB_cOD (i)

FOLPER OF CENTER'

T T ——————
HFOLDER 1D: CHAR(32)

FECENTERTID:

$D: CHAR{32)

i 'fgxev VARCHAR2(125)
TEUI_USER_NAME: VARCHAR2{32)

‘PROFILE PROPFRTY -~

: VALUE: YARCHAR2{128}
0B_CODE: YARCHAR2(1)

- EEFOLDER ID: CHAR(3?) )

;| ‘'OBJECT_|D: CHAR{32) S

SYSTEM PROFILE -
HIKEY: VARCHARZ(128)

NAME; VARCHAR2{255)

VALUE: VARCHAR2(2045)
DB_CODE: VARCHAR2(Y)
SYSTEM_TIMESTAMP: DATE

[ SECENTER ID: CRAR(32)

T

o %LOG ENTRY_1D: CHAR{32)

CENTER ‘HANDOFF REPORT - |

SAVED TIMESTAMP' DATE

: FORMAT_ID: CHAR(32)
'EMESSAGE_TEMPLATE_ID: CHAR(32)

NAME: VARCHAR2{5C}

FORMAT: VARCHAR2(50)

EXAMPLE: VARCHAR2(22}
FORMAT_LENGTH: NUMBER(2}
HOUR_START_INDEX: HUMBER({2)
HOUR_END_INDEX: NUMBER(Z)
SUPPRESS HRS_LEAD_ZEROS: NUMBER(1)
MINUTES STARV_INDEX: NUMBER(2}
MINUTES_END_INDEX: NUMBER(2}
SUPPRESS_MIN_LEAD_2EROS: NUMBER(#)}
START_HR_LITERAL INDEX: NUMBER(2}
END_HR_LITERAL_INDEX: NUMBER(2)
SUPPRESS_HR_LITERAL: NUMBER{1}
COLON_INDEX: NUMBER,

SUPPRESS_C OLON_LITERAL: NUMBER{1)

MISSING_DATA_OPTION: NUMBER(1}

ABPLICATION ROLE ASSIGNMENT

THAPP_APPLICATION J0: CHAR(3Z} ) ._ "
\ J

SXTERNAL APPLICATION =307
HAPPLICATION_ID: CHAR(32)

EXTERNAL_ID: VARGHAR2(128)
IS_DATA_CONSUMER: HUMBER(1}
IS_DATA_SUPPLIER: NUMBER(1)
APPLICATION_DESCRIPTION: VARCHAR2{1024)
PUBLIC_KEY: VARCHARZ(2048)
CONTACT_FIRST_NAME: VARCHAR2(128}
CONTACT_LAST_NAME: VARCHAR2{128)
CONTACT_PRIMARY_PHONE: VARCHAR2(84)
GONTACT_EMAIL_ADDRESS: YARCHAR2{128}

RE‘SOURC CATEGORY TYFE
“BERESOURCE_CATEGORY_COD! NUMBER(G)

+ FUNCTIONAL T

FR_DESCRIPTION: VARCHAR2{255)
DB_CODE: VARCHARZ(1)
FR_NAME: VARCHAR2{32)

7 GEQ AREA POINT ¢
“ FIGA_GEQ_)D: CHAR(32)
| IEPOINT_ORDER: NUMBER(5)

LATITUDE: NUMBER{10)
LONGITUDE: NUMBER({10)

1EIGEQ_ID: EHAR(32)
HAME: VARCHARZ(64}

ACTIVE INDICATOR: NUMBER(1)
ORT_ORDER_NUMBER; NUMBER(3)

CREATED TIMESTAMP: DATE

UPDATED_TIMESTAMP: DATE
CODE? VARCHARZ(1!

0B }
RESOURGE_CATEGORY_NAME: VARCHAR:(HD) E

EIMESSAGE_FORMAT I
BMESSAGE_TEMPLATE |

'ARCHAR2(50)
FORMAT: VARGHAR2({50}
EXAMPLE: VARCHAR2(22)
FORMAT_LENGTH: NUMBER(Z)
LOVY_START_INDEX: NUMBER(2)
LOW_ERD_INDEX: NUMBER(2)
HIGH_START_INDEX: NUMBER(2)
HIGH_END_INDEX: NUMBER(2)
SUPPRESS_LEADING_ZERQS: NUMBER(1}

CHAR{32)

CHAR{32}

“HMESSAGE_FORMAT_ID: CHAR{32)
ESSAGE_TEMPLATE_1D: CHAR{32)

DESCRIPTION: VARCHAR2{256)

E0D_DICTIONARY_ID: CHAR({32)
ZFDICTIONARY_WORD: VARCHAR2(255}
ZIPRONUNGIATION: VARCHAR2(255)

APPROYVED_CODE: VARCHAR2(S}

COMMUNICATIONS £.OG

EVENT EVENT_IB: CHAR{(S;
DB_CODE: VARCHARZ(1
SVS'IEM TIMESTAMP: DATE

sounce CODE NUMBER(S)
AUTHOR: VARcHARZ(m
CEN_CENTER |

CENTER_NAME: VARCHARZUG)
HOST_NAME: VARCHAR2(255}
UPDATED_TIMESTAMP: DATE
LOG_SEQ: NUMBER(10)
SOURCE_DESERIPTION: VARG

NAME: VARCHAR2(S0}
FGRMAT: VARCHARZ(50)

EXAMPLE: VARCHAR?(22)

FORMAT_LENGTH: NUMBER(2)
DOLLARS_START_INDEX: NUMBER(2)
DOLLARS_END_INDEX: NUMBI ER(2)
CENTS_START. INDEX: NUMBER(2)
CENTS_END_INDEX: NUMBER(2)
DOLLAR_SIGN_INDEX: NUMBER(Z)
SUPPRESS_DOLLAR_SIGN: NUMBER(1)
SUPPRESS_LEAD_ZEROS_IN_DOLLAR: NUMBER(1)

MSG,FORMATS DISTANCE

TEMESSAGE_FORMAT |
SSAGE_TEMPLATE |

ME: VARCHAR2(50)
FORMAT: VARCHARZ{50)
EXAMPLE: VARCHAR2{22)
FORMAT_LENGTH: NUMBER(2)
MILES_ START JNDEX: NUMBER(2)
MILES_END _INDEX: RUMBER(2)
TENTHS_MILE_START_INDEX: NUMBER(2)
TENTHS_MILE_END_INDEX: NUMBER

LOG_TEXT: VARCHAR2({1024}
TYPE:

)
SUPPRESS LEAD ZEROS NO_MILES: NUMBER{1)

1,1 /2,2 --3:54:46 PM |, 2/17/2011
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CHART_R7_ERWIN73 -- CHART R7 / Travell Route and Toli Rate

TRAYEL, ROUTE
IRA
FRROUTE ID: cmm)

HAME; YARCHAR2(3(
MILLF_MILES; NUHBER(G)
USER_LOCATION_IND: NUMBER(3)

TRAVEL ROUTE brst
ETR_ROUTE_Ji: CHAR{3Z)
SORT_ORDER_NUMBER: NUMBER{1)

ALT_BEST_TEXT: YARCHAR2{30)

PRIMARY_DEST_TEX
TRAVEL_TIME_ENABLED JND: RUI-IBER[U

MIN TRAVEL TIME_MINS: NUMBER(3}
MAX_TRAVEL_TIME_WINS: NUMBER(3)
MAX_BAD_LNKS: NUMBER(3)
ALERT_TRAVEL_TIME_MINS: NUMBER(3)
TRAV_TIME ALERTS_ENABLED_IND: NUMBER(}
ERAV_TIME_ALERY_OP_CENTER: CHAR(32)
TRAV_TIME_NOTIFS_ENABLEO_JND: NUMBER(#)
TRAV_TIME_NOTIF_f

EXTERNAL EVENT FILTER
HRULE_ID: GHAR{32)

TR_ROUTE _}D: GRAR{3?}
TOLL_RATE_EFF_TIME: DATE

TOLE_RATE_REASON_CODE:

TOLL RATE_ENABLED |ND: NUMBERH)
TOLL RATE EXT SYS NAME: VARCHAR2(3S)
TOLE_RATE_EXT_START_{D: VARCHAR2{35)

OBJECT ID: GHAR{(32)}

TGLE_RATE_INAPPLIGABLE |

TOLE_RATE_EXP_TIME: DATE
TOLE_RATE_CENTS: NUMBER(S|

IND:

(5
HUMBER{2)

PUBLIG_NAME:

TOLE_RATE EXT_DI

TOLL_RATE_NOTIFS_E

TOLL_RATE_EXT_§ END JD: VARCRAR2{35)

TOLL | RAIEAALERTS ENABLED END. N\JHBER[I)
TOLL_RATE_ALERT_OP_Cl

TOLL_RATE_NOTIF_REGIPIENT: VARCHARZ(M)

INTERNAL_NAME: VARCHAR2 (50}

ENABEED IN‘D NUHBERUJ

VARGCHARZ(32)

LOCATION_TEXT: VARCHARZ{1024)

LOCATION 3 nasc OVERRIDDEN: NUMBER{H)
GOUNTY_NAME: VARCHARZ(59)
COUNTY_FIPS_ o0 GHAR{Y)
GOUNTY_CODE; NUMBER(3}
USPS_STATE_CODE: CHAR(2)
STATE_FULL_NAME: VARGHAR2(32}
STATE_1PS_GOOE: CHAR([2)
REGION_MAME: VARCHAR2{2}
ROUTE_SPEC_TYPE: NULBER(1}
ROUTE_FREE_FORM_TEXT: VARCHARZ{40}
ROUTE_TYPE: RUMBER{1)
ROUTE PREFIX: VARCHAR2{10)
ROUTE_NUMBER: VARCHAR2(10}
ROUTE_SUFFIX: VARCHARZ{10)
INT_FEAT_TYPE: NUMBER(})
INT_FEAT_FROX_TYPE: NUMBER(?)
INT_FEAT_PROX_DIST: NUMBER(S)
ROAD_NAUAE: VARC
INY_ROUTE_SPEC_TYPE: HUMBER{1)
INT_ROUTE_FREE_FORM_TEXT: YARCHAR2(40}

INT_ROUTE_PREFIX: VARCHAR2{10}
INT_ROUTE_NUMBER: VARGHARZ{10)
INT_ROUTE_SUFF1X: VARCHARZ{4)
iNT_FEAT_MILEPOST_TYRE: NUMBER(1)
INT_FEAT_MILLI_MILEPOSY_DATA: NUMBER{S})
ROADWAY_LOG_ALIAS_PUS_NAME: YARGHAR2(30}
ROADWAY_LOG_AUIAS_INT NAME: VARCHAR2(30)
TATITUDE_UFDEG: NUMBER(18)
+ONGITUDE_UDEQ: NUMBER({0)
BEOLOC_SGURGE_TYPE: NUMBER{Z}
GEOLOG_SOURCE DESC: vmcm.mgu)
SHOW_ROUTE_NAME: NUMBER{1}

SHOW INT_ROUTE_NAME: Nuusen(u
DIRECTION_CODE: NUMBER(3)

OBJECT_TYPE: NUMBER(3)

| TTR_ROUTE ID: CHAR(32}
Tisom ORDER NUMBER: HUMBER(Z)

FREXT_UINK_ID: CRARE)

TOLL_RATE EFF _TIME: DATI
TOLL_RATE_EXP_TIME: DAT

EXT_SYS_ROUTE DESC: VARCHAR2{127}

TOLL_RATE_GENTS: NUMBER(S)

NUMBER{S}
. _TIME ¢ GMBER{2)
LINK_SPEED_UFH: NUMBER(3)

TR_ROUTE |
ROUTE TQLL_RATE_EFF_TIME: DATE
ROUTE_TOLL_RATE_REASON_STR: VARCHAR2{1000}

LINK_TRAVEL_TIME_EFF_TIME: DATE

EXTERNAL_OBJEGT_ID: CHAR{256}
EXTERNAL_OBJECT_TYPE: NUMBER(3}

FTOLL DATA IMPORT

VI’UBUG NAME: VARGHARZ(50}

1 GHAR{32)
'EDUS_TRAY., ROUTE_MSG_1D:

TESYSTEM_TIMESTAWP; DATE

DMS TRAV ROUTE MSG STATUS LOG
*ESYSTEM_TIMESTAMP: DATE
ESTAT_LOG_SEQUENCE: NUMBER
“H0MS_DEVICE_|B: VARCHAR2(32}

DEVICE_NAME: VARCHARZ(15)
COMUMUNSCATION_MODE; NUMBER
'OPERATIONAL_STATUS: NUMBER
SCHEDULE_ENABLEO_INDICATOR: NUMBER

TEMSG_ROUTE LOG_SEQUENGE: NUMBER
EAOMS_ DEVIGE_10; VARCHAR2{32)

DBuS ] TRAV RCUTE MSG 1D: VARCHAR{32)}

TR_ROUTE_{D: VARCHAR2{32)

ENABLEQ_GMS_TRAV ROUTE MSG _|B: VARCHAR2{32}

DMS MESSAGE: VARCHAR2{1024)
DM3_TRAV ROUTE_MSG_STATE: NUMBER
DMS_TRAV_ROUTE_BSG_REASON: YARGHARZ(4000)

DMS TRAV ROUTE Mst Mscs Log
HSYSTEM_TIMESTAUP: DATE
*AM505_LGG_SEQUENGE: NUMBER
“HDMS_GEVICE |D: VARCHAR2({32}

HAR(3Z)

HASTART } HOUR_ NUMBER(Z)

FSFART M N\J emm

1 FLEND_| OUR ER(2}
HEND_MIN Nuuaea(z)

DMS_TRAV_ROUTE_MSG_ID: YARCHARZ{32)

)
DUS_TRAV_RGUTE_MSO_TEMPLATE_|D: VARCHAR2(4000}

SYSTRM_TIMESTAMP: DATE
EXT_SVS_NAME: VARCHAR2{35}

INTERNAL_NAME: vm:ciwu(s»o)
USPS_STATE_CODE: CHAR|
STA'IE FIPS CODE: ¢H.A.R(2)
VARCHARZ{32)
coum’v NMIE 'YARGHARZ (50}
COUNTY_FiPS_CODE: CHAR(3)
COUNTY_CODE: VARCHAR2(3)
DIRECTION_CODE: NUMBER(3}
ROUTE_SPEC_TYPE: NUMBER{H)
ROUTE_FREE_FORM_YEXT:

—

RE_UNK |

LINK_FRAVEL_JTIME_EFF_TIME: DATE

LINK ] TRAVEL TIME_S sEc MumaER(s;
LINK_TRAVEL TIME_QUAL

HNK_TRAVEL _TIME 1 TREHD‘ NUHBER(ﬂ

*DMS TRAV ROUTE MSG CONHIG LOG - /-
FSYSTEM_TIMESTALP. DATE
HADMS_DEVICE |D: VARGHAR2{32}

DEVICE_NAME: VARGHAR2{15}

; SCHEDULE CONFIG_FLAG: NUMBER
PMETRAY ROUTE_NIST
SINSG_ID;: GRAR(32)

TEMPLATE 1B: CHAR(32)

AUTO_ROW POSITIONING IND: NUMBER(1}
T A

ELINK_DATA_JMPORT 10:
[ LINK_ID: CHAR(S)

UINK_TRAVEL_TIME_EFF_TIME: DATE.
UNK_TRAVEL TIME_SECS: NUMBER(S)
LINK TRAVEL TIME_QUAL: NUMBER{2)
LINK_SPEED MPH: NUMBER(3)

HARE2,
ERORT_ORDER_NUM: NUMBER[Z)

ROADWAY LINK -
FHUINK_ID: CHAR(3?)

ROUTE_TYPE: NUMBER 1)
ROAD_NAME: VARCHAR2(50)

ROUTE PREFIX: VARG HAR2{10)

ROUTE _NUMBER: VARCHAR2{10)
ROUTE_SUEFIX: YARCHARZ({S}
INT_FEAT_TYPE: NUMBER({}
INT_FEAT_PROX_TYPE: NUMBER(2)
INT_FEAT_PROX_DIST: NUM BER(E)
INT_ROUTE_$PEC_TYPE: NUMBER{1)
INT_RGUTE_FREE_FORM Texr.vmnmm(so)
INT_ROUTE_TYPE: NUMBER()

INT_ROAD,_NAME: VARCHAR2(50)
INT_RQUTE | PREF'X VARCHAR2{10}
IHT_ROUTE_NUMBER: YARCHARZ {10}
INF_ROUTE_SUFEIX: VARCHAR2(4}
INT_FEAT_MILEPOSY_TYPE: NUMBER(1)
INF_FEAT MILLE MILEPOST_DATA: NUMBER(6}
DESCRIPTION: VARCHARZ($12
STATE_FULL_NAME: VARCHAR2{32}
LATTIIGE_UGEG: NUMBER(10)
LONGITUDE_UDEG: NUMBER{{0}

ROADWAY LOCATION REGION

FANAME: VARCHAR2{32)
USP3_STATE_CODE: GHAR(2)
DESCRPTION: vARcH.uu[i 624}

ROUTE TRAVEL TIME TEXT

FTR_ROVUTE_ID: CHAR{32)

RISORT_ORDER_NUKBER: NUMBER(4)

(32)
E_TRAVEL_TIME EFF TIME: DATE

HATOLL_RATE_EXT_SYS_NAME: VARCHARQ(38}
SAFOLL_RATE_EXT_START JD: VARCHAR2(35)
FFOLL RATE_EXE _END_ID; VARCHARZ{35)

ROUTE_TRAVEL_TIME_CALC: VARCHAR2{{0M)

TOLL_RATE_EXF_DESC: vARCH.&Rz(ﬂn
LAST_RECEIVED_TIME: DATE

ROUTE_TRAVEL_YIME_REASON_CORE:

TR_ROUTE_ID; CHAR{32}
ROUTE_TRAVEL_TIME_EFE_TIME: DATE
ROUTE_TRAVEL_TIME_SECS: NUMBER(S)
ROUTE_TRAVEL_TIME_TREND: NUMBER(1}
TRAVEL_TIME INAPPLICABLE_INC: NUMBER(S)
ROUTE_AGT_TRAVEL_TIME_SEGS: NUMBER(SF

oute and Toll Rate*

EXT_SYS_NAME: VARCHAR2{10)
EXT_LINK_JD: VARCHAR®
LINK_NAME: cHAm(ioc;
USPS_STATE_CODE: GRAR{)
STATE_FIPS_CODI cm‘z)
COUNTY_NAME: VARCHAR2(50})
CDUNTY FIPS_CODE; VARCRAR2[3}

& SPEC TYPE: NUMBER[1)}
Rours FREE_FORM_TEXT: YARGHARR{50)
ROUTE_TYPE: NUMBER{1)
ROUTE_PREFIX: VARCHARZ{10}
ROUTE_NUMBER: VARCHARZ[{00}
ROUTE_SUFFIX: VARCHAR2{10}
MILU_ILES: RUNBER{S
START_LAT_UDEG: NUMBER(S)
START_LONG_UDEG: NUM BER{10)
ENO_LAT_UDEO: NURBER(S)
ERO_LONA_UDEG: NUMBER{12)
ROAD_NAME: YARGHARZ{100}
DIRECTION_CODE: NUMBER

HAR2(32}
EESORT_ORDER_NUMBER: NUMBER(2)

COUNTY_ NAME: YARCHARZ(50]
COUNTY_FIPS_CODE: CHAR(3)
COUNTY_CODE: NUMBER(Y)
DIRECTION_CODE: NUMBERI3)
USPS_STATE_CODE: CHAR(Z)
STATE_FULL_RANE: VARcHARz(u)
ROUTE_SPEC_TYPE: Wb
ROUTE_FREE_FORM_TEXT: YARCRARZ(4%)
ROUTE_TYPE: NUMBER(!

ROUTE_PREFIX: VARGHAR2{10)

RDUTE SUFFIX: VARCHAR2{10}
ROAD_HAME: VARCHARZ{50}
DB_CODE: CHAR{1}
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CHART_R7_ERWIN73 -- CHART R7 / CHART MAIN

"EUSER NAME: VARCHAR2(32)
PASSWORD: VARGHAR2{32)

| ROLE ASSIGNMENT: S ROLE

OB_CODE: VARCHAR2(1)

~'PROFILE PROPERTY '
EKEY: VARCHAR2(128)
B AME: VARCHAR2(32}

: VARCHAR2{128)
BB _CODE: VARCHAR2(1}

2 7U1_USER_NAME: VARCHARZ(SE) : !ﬁRQLE 1D: CHAR(32}

32]
#IROL_ROLE_JD: CHAR(32) ROLE_DESCRIPYION: VARCHAR2{265}
08_CODE: VARCHAR2(1} i ©B_CODE: VARCHAR2{1)
b, - - 2 ROLE_NAME: YVARCHAR2{32)

EROLE_FUNCTION_PK: NUM

FR_FR_ID: NUMBER({5)
ROL_ROLE_ID: CHAR(32)
ORG_QRGANIZATION_ID: CHAR(32)
DB_GODE: VARCHAR(1}

HKEY: VARCHAR2(128)
VALUE: YARCHAR2(128}

FR_DESGRIPTION: VARCHARZ{255)
DB_CODE: VARCHAR2{1)
FR_NAME: VARCHAR2({32}

DB_CODE: VARCHAR2(1)

ORGANIZATION_NAME: YARCHAR2(128}
DB_CODE: YVARCHARZ(1)

SPLAN_ID: CHAR(32)

PLAN_NAME: VARCHAR2({80}
DB_CODE: VARCHARZ{t}
CREATE_NAME: VARCHAR2{40)
CREATE_TIME: DATE
LAST_USED_TIME: DATE

PLAN FELT}:R

EPLAN_ITEM_ID: CHAR(32)

CHAR(32) .
SM_MSG_ID: CHAR(32} -} ]
PR P 0 ) | EHAR_DIRECTIONAL,_GODE: NUMBER(3) | :
MSG_TYPE_CODE: NUMBER(3) : J
PLAN_ITEM_NAME: VARCHAR2(60)
DB_CODE: VARCHARR(1)
DEWVICE_B: CHAR(32)

FRLAN_ID: CHAR(sz)

<] BRPLID: CHAR{32}

15_MESSAGE_TEXT_MULYI: NUMBER(1)
DEVICE_CCDE: NUMBER(3}

DB_CODE: VARCHAR2({1}
HM_HAR_MSG_PK: NUMBER({10}
RP)_BEACON_STATE: NUMBER(1)
EVENT_EVENT_ID: CHAR{32)

PLA_PLAN_ID: CHAR{32)
PLAN_FILTER_TYPE: NUMBER(2)
ID_FILTER_VALUE: CHAR(32)
STRING_FILTER_VALUE: VARCHAR2{40}
NUMERIC_FILTER_YALUE: NUMBER(3)
DB_CODE: VARCHAR2(1)

TARGET_ID: CHAR{32) i
RPI_MSG_DESCRIPTION: VARCHAR2(255)
RPI_MESSAGE_TEXT: VARCHAR2{1024)
TARGET_IOR: VARCHARZ(1024l

PLAN.RESPONSE.

1,4 /3,5 - 3:58:58 PM , 2/117/2011

Figure 2-4 R7 ERD
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2.4.1.1.2.2 Function to Entity Matrix Report

The Create, Retrieve, Update, Delete (CRUD) matrix cross-references business functions to
entities and shows the use of the entities by those functions. This report will be generated as part
of the CHART O&M Guide.

2.4.1.1.2.3 Table Definition Report —
In existing tables shown below:

. Deleted columns/constraints marked with a minus sign (“-”)
o Modified columns/constraints marked with an asterisk (“*”)
. New columns/constraints marked with a plus sign (“+”)

2.4.1.1.2.3.1 Tables Modified for the Integrated Map — Detector Bearing feature

24.11.23.1.1 CHART

TSS Table

(+) DISPLAY BEARING NUMBER (10) DEFAULT -1 NOT NULL
(+) CONSTRAINT display bearing ck CHECK (DISPLAY BEARING BETWEEN -1 and
359)

TSS Zone Group Table

(+) DISPLAY TYPE NUMBER (1) DEFAULT 0 NOT NULL,
(+) DISPLAY ORDER NUMBER(10) DEFAULT 1 NOT NULL,

(+) CONSTRAINT display type ck CHECK (DISPLAY TYPE BETWEEN 0 and 2).

2.4.1.1.2.3.1.2 Mapping

tss_devices (table)
“TSSSiteID” column is dropped.

tss_zones (table)

Integer column “DisplayOrder” is added to indicate the zone group relative to the other zone
groups of the same detector that are oriented the same way. Lower values indicate that this zone
group is closer to the tss lat/lon position while larger values indicate that this zone group is
further away.

“DirectionText” is dropped. Use “description” instead.

Bit field column “UpdateFlag” is added to indicate when the zone group record is newly added
or when the bearing of the zone is updated.
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G_TSSSITE (spatial table)

Instead of using previously defined “TSSSiteID” as the identifier, a unique 32 characters device
id which is used by CHART will be used as the identifier.

2.4.1.1.2.3.2 Tables Modified for the NTCIP Camera feature

The NTCIP Camera feature requires changes to the CAMERA table. R7 will add ten new
columns to the Camera table. Theses are marked with plus signs (“+”) in the following table:

Name Null?

DEVICE ID NOT NULL
CAMERA MODEL ID NOT NULL
ORG_ORGANIZATION ID NOT NULL
DEVICE NAME NOT NULL

LOCATION PROFILE TYPE
LOCATION_ PROFILE ID
TMDD CCTV_IMAGE
CAMERA NUMBER

CAMERA CONTROLLABLE NOT NULL
TMDD CONTROL_TYPE

TMDD REQUEST COMMAND TYPES NOT NULL
ENABLE DEVICE LOG NOT NULL

OLD _VIDEO CONNECTION_ ID

OLD _VIDEO CONNECTION TYPE

NO _VIDEO AVAIL INDICATOR NOT NULL
DEVICE LOCATION DESC

TMDD DEVICE NAME

POLL INTERVAL CONTROLLED SECS
POLLING ENABLED UNCONTROLLED
DEFAULT CAMERA TITLE
DEFAULT CAMERA TITLE LINE2
CONTROL_CONNECTION TYPE
CONTROL_CONNECTION ID

POLL INTERVAL UNCTRLD SECS

DB CODE

CREATED TIMESTAMP

UPDATED TIMESTAMP

DSP_STATUS ENABLED

DSP_STATUS LENGTH
DISPLAY CAMERA ON PUBLIC MAP
DISPLAY CAMERA ON INTRANET MAP
MAINT ORGANIZATION ID
+SMNP_COMMUNITY_ STRING
+HDLC_FRAME_REQUIRED
+MINIMUM PAN_SPEED
+MAXIMUM PAN_SPEED
+MINIMUM TILT_ SPEED

CHAR (32)
NUMBER (3)
CHAR (32)
VARCHAR?2 (50)
NUMBER (3)
CHAR (32)
NUMBER (2
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER (
VARCHAR?2 (32)
NUMBER (2)
NUMBER (1)
VARCHAR?2 (50)
VARCHAR?2 (50)
NUMBER (5)
NUMBER (1)
VARCHAR?2 (24)
VARCHAR?2 (24)
NUMBER (1)
CHAR (32)
NUMBER (4)
VARCHAR?2 (1)
DATE
DATE
NUMBER (1
NUMBER (5
(1
1

(
(
(
(

—_— — — — — ~—

5
1
2
5
1

NUMBER
NUMBER (
CHAR (32)
VARCHAR? (30)
NUMBER (1)
NUMBER (3)
NUMBER (3)
NUMBER (3)

—_— — — ~—
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+MAXIMUM TILT SPEED
+ZOOM_SPEED
+FOCUS_SPEED
+MIN_ZOOM POSITION
+MAX_ZOOM_POSITION

NUMBER (3)
NUMBER (3)
NUMBER (3)
NUMBER (5)
NUMBER (5)

2.4.1.1.2.3.3 Tables Modified for the SCAN Weather Integration Feature

The weather information will be stored in a single new field in the EVENT table, in JSON
format to represent the data for the selected weather station and sensor data.

NOT NULL CHAR (32)

EVENT ID
LANE_CONFIG_ID

DB_CODE

EVENT CODE

EORS_TRACKING NUMBER
CEN_CENTER_ID

CEN _ORIGINATING CENTER ID
PRIMARY FLAG

LICENSE PLATE INFO
VEHICLE INFO

OFFLINE IND

MAX QUEUE_LENGTH

EVENT STATUS_CODE
SCENE_CLEARED TIMESTAMP
DELAY CLEARED TIMESTAMP
CONFIRMED TIMESTAMP

FALSE ALARM IND

EVENT CLOSED DATE

EVENT OPEN DATE
SOURCE_CODE

HAZMAT CODE

INCIDENT CODE

WEATHER CLEANUP_ INDICATOR
WEATHER EVACUATION INDICATOR
PAVEMENT CONDITION CODE
UPDATED TIMESTAMP

OTHER DESCRIPTION
DESCRIPTION
SOURCE_DESCRIPTION
LANE_STATE DESCRIPTION
EVENT STILL OPEN REMINDER TIME
DISPLAY WEBSITE ALERT
WEBSITE ALERT TEXT
DESCRIPTION OVERRIDDEN
AUX DESCRIPTION

EVENT INIT USER NAME
EVENT INIT CENTER ID
EVENT INIT SCHEDULE ID
EVENT INIT EXT SYSTEM
EVENT INIT EXT AGENCY
EVENT INIT EXT EVENT

CHAR (32)
VARCHAR (1)

NOT NULL NUMBER (3)

VARCHAR?Z2 (255)
CHAR (32)
CHAR (32)
NUMBER (1)
VARCHAR? (52)
VARCHAR? (40)
NUMBER (1)
NUMBER (5)
NUMBER (3)
DATE
DATE
DATE
NUMBER (1)
DATE
DATE (7)
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
DATE (7)
VARCHAR?
VARCHAR?
VARCHAR?2
VARCHAR?2
DATE
NUMBER (1)
VARCHAR?2 (3000)
NUMBER (1)
VARCHAR?2 (512)
VARCHAR?2 (40)
CHAR (32)

CHAR (32)

VARCHAR?2 (35)
VARCHAR?2 (35)
VARCHAR?2 (35)

(3)
(1)
(3)
(1)
(1)
(3)

60)
512)
60)
1024)
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EVENT STILL OPEN REL REM TIME NUMBER (8)

PENDING EVENT CREATION TIME DATE
PENDING EVENT LAST USED TIME DATE
EXTERNAL,_EVENT IND NUMBER (1)
EXTERNAL INTERESTING IND NUMBER (1)
PUBLIC DESCRIPTION VARCHAR? (512)
OWNING_ORGANTIZATION CHAR (32)
PUBLIC INCIDENT CODE NUMBER (3)
REGIONAL FLAG NUMBER (1)

(+) WEATHER _INFO_JSON VARCHAR2 (1024)

2.4.1.1.2.4 PL/SQL Module Definition and Database Trigger Reports
There are no new PL/SQL modules for CHART RY7.

2.4.1.1.25 Database Size Estimate - provides size estimate of current design

There are no changes for any significance to the database size for R7.

2.4.1.1.2.6 Data Distribution
There are no changes to data distribution for R7.

2.4.1.1.2.7 Database Replication
There are no changes to database replication for R7.

2.4.1.1.2.8 Archival Migration
There are no changes to archival migration for R7.

2.4.1.1.2.9 Database Failover Strategy
There are no changes to the database failover strategy for R7.

2.4.1.1.2.10 Reports

No reports will be added or updated for R7. Since R5, the CHART reporting function has been
transferred to University of Maryland.

2.4.1.2 CHART Flat Files

The following describes the use of flat files in CHART.

2.4.1.2.1 Service Registration Files
There are no new Java services and therefore no new service registration files for CHART R7.

2.4.1.2.2 Service Property Files
Except as noted, there are no new service property files for CHART R7.
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2.4.1.2.3 GUI Property Files

There are only minor updates to the GUI properties file in its WEB-INF directory for CHART
R7.

2.4.1.2.4 Arbitration Queue Storage Files
There are no changes to Arbitration Queue Storage Files for R7.

2.4.1.25 Devicelogs
There are no changes to Device Log Files for R7.

2.4.1.2.6 Traffic Sensor Raw Data Logs
There are no changes to Traffic Sensor Raw Data Log Files for R7.

2.4.1.2.7 Service Process Logs

All CHART services write to a process log, used to provide a historical record of activity
undertaken by the services. These logs are occasionally referenced by software engineering
personnel to diagnose a problem or reconstruct a sequence of events leading to a particular
anomalous situation. These logs are automatically deleted by the system after a set period of
time defined by the service’s properties file, so they do not accumulate infinitely. These files are
stored in the individual service directories and are named by the service name and date, plus a
“.txt” extension. These logs are typically read only by software engineering personnel. Except
where noted, there are no changes for service process logs for R7 features.

2.4.1.2.8 Service Error Logs

All CHART services write to an error log, used to provide detail on certain errors encountered by
the services. Most messages, including most errors, are captured by the CHART software and
written to the process logs, but certain messages (typically produced by the Java Virtual Machine
itself, by COTS, or DLLs) cannot be captured by CHART Software and instead are captured in
these "catch-all" logs. Errors stored in these logs are typically problems resulting from a bad
installation; once the system is up and running, errors rarely appear in these error logs.
Debugging information from the JacORB COTS, which is not usually indicative of errors, can
routinely be found in these error logs, as well. These log files can be reviewed by software
engineering personnel to diagnose an installation problem or other type of problem. These logs
are automatically deleted by the system after a set period of time defined by the service's
properties file, so they do not accumulate infinitely. These files are stored in the individual
service directories and are named by the service name and date, plus an ".err" extension. These
logs are typically read only by software engineering personnel. Except where noted, there are no
changes for service error logs for R7 features.

2.4.1.29 GUIProcess Logs

Like the CHART background services, the CHART GUI service also writes to a process log file,
used to provide a historical record of activity undertaken by the process. These GUI process logs
are occasionally referenced by software engineering personnel to diagnose a problem or
reconstruct a sequence of events leading to a particular anomalous situation. These logs are
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automatically deleted by the system after a set period of time defined by the GUI service’s
properties file, so they do not accumulate infinitely. These files are stored in the
chartlite/LogFiles/ directory under the webApps/ directory in the Apache Tomcat
installation area. They are named by the service name (“chartlite”) and date, plus a “. txt”
extension. These logs are typically read only by software engineering personnel. Additional log
files written by the Apache Tomcat system itself are stored in the 1og/ directory in the Apache
Tomcat installation area.

e R7 GUI changes do not change the way the GUI process logs operate.

2.4.1.2.10 FMS Port Configuration Files

The CHART Communications Services read a Port Configuration file, typically named
PortConfig.xml, upon startup, which indicates which ports are to be used by the service and
how they are to be initialized. A Port Configuration Utility is provided which allows for
addition, removal of ports and editing of initialization parameters. As indicated by the extension,
these files are in XML format. This means these files are hand-editable, although the Port
Configuration Utility allows for safer, more controlled editing. The Port Configuration files are
typically modified only by software engineers or telecommunications engineers.

e There are no changes to this section for the any of the R7 features.

2.4.1.2.11 Watchdog Configuration Files

The watchdog configuration files are updated to provide monitoring and restarting of the
CHART Lane Configuration Editor Web Service and User Management Web Service.

2.4.2 Database Design

Changes made to the CHART database design for Release 7 features are described below.

2.4.2.1 Integrated Map — Detector Bearing

24211 CHART

-Adds DISPLAY_BEARING column to the TSS table. This column is constrained to integer
values between -1 and 359. A value of -1 indicates that the TSS has no defined bearing.
A value between 0 and 359 indicates the bearing rotation for the TSS where a value of 0
means due east and values grow counter clockwise such that a value of 90 is due north
and a value of 359 is 1 degree South of due east.

-Adds DISPLAY_TYPE column to the TSS_ ZONE_GROUP table. This column is
constrained to the values 0 (do not display), 1 (display using arrow that points to TSS
display bearing) and 2 (display using arrow that points 180 degrees opposed to TSS
bearing).

-Adds DISPLAY_ORDER column to the TSS_ZONE_GROUP table. This column provides
an ordinal that allows the zone group to be ordered relative to other zone groups that have
the same display type. Lower values are displayed closer to the TSS lat/lon position and
higher values are displayed further away from the TSS coordinate.
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-A new script will be implemented to migrate zone group bearings from the CHARTWeb
database into the CHART database.

2.4.2.1.2 |Intranet Mapping

tss_devices (table)
“TSSSiteID” column is dropped.

tss_zones (table)

Integer column “DisplayOrder” is added to indicate the zone group relative to the other zone
groups of the same detector that are oriented the same way. Lower values indicate that this zone
group is closer to the tss lat/lon position while larger values indicate that this zone group is
further away.

“DirectionText” is dropped. Use “description” instead.

Bit field column “UpdateFlag” is added to indicate when the zone group record is newly added
or when the bearing of the zone is updated.

G_TSSSITE (spatial table)

Instead of using previously defined “TSSSiteID” as the identifier, a unique 32 characters device
id which is used by CHART will be used as the identifier.

GV_TSS (view)
GV _TSS is updated to reflect changes made in G_TSSSITE, tss_devices and tss_zones tables.

vw_TSS (view)
vw_TSS is updated to reflect changes made in G_TSSSITE, tss_devices and tss_zones tables.

tss_add_zone.sql (store procedure)

Additional process is to add the tss_add_zone store procedure to determine when a tss zone is
newly added or when the bearing of the zone is updated.

tss_remap_site_id_wl.sql (store procedure)

tss_remap_site_id_wl.sqgl is updated to reflect changes made in tss_devices table.

tss_remap_site_zones_wl.sql (store procedure)

tss_remap_site_zones_wl.sql is updated to reflect changes made in tss_zones table.
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Mobile_Count_Home.sql (store procedure)
Mobile_Count_Home.sql is updated to reflect changes made in G_TSSSITE table.

Mobile_Tss_Data.sql (store procedure)
Mobile_Tss_Data.sql is updated to reflect changes made in G_TSSSITE table.

fn_TSS Tooltip.sql (function)
fn_TSS_Tooltip.sqgl is updated to reflect changes made in vw_TSS view.

fn_TSSRange_Tooltip.sql (function)
fn_TSSRange_Tooltip.sql is updated to reflect changes made in vw_TSS view.

2.4.2.2 NTCIP Camera Support
The CAMERA table in the CHART R7 database will have 10 new columns as shown above.

2.4.2.3 SCAN Weather Integration

The SCAN Weather Integration feature will utilize an existing table in the CHARTWeb MSSQL
Database and will require the addition of several new views and tables as described below: The CHART
Oracle DB will have minor modifications as described obove.

24.2.3.1 CHART DB

The weather info will be stored in a single new field in the EVENT table, in JSON format to
represent the data for the selected weather station and sensor data. That change is described
above. Since this data is only being displayed in the CHART GUI and is not being used
otherwise, a more structured format (i.e., multiple fields and an additional table for sensor data)
was not required at this time and this mechanism allows for flexibility. If the fields change in the
future, only the internal format and the GUI would need to change. A version number will be
encoded within the JSON and the format will be documented (perhaps in the
TrafficEventManagement IDL comments) to avoid backward compatibility issues if the internal
format needs to change.

24.23.2 CHARTWeb DB
CHARTWeb DB G_RWIS Table:

This is an existing table currently in use by the map application. For the SCAN Weather
integration it is used to specify which weather stations will be available in CHART and to
provide the geo-Icoation of the Weather Station itself. No changes are needed to this table for
the SCAN Weather Integration feature.

[OBJECTID] [int] NOT NULL
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[NAME] [varchar](255)
[SYS_NUMBER] [smallint] NOT NULL
[RPU_NUMBER] [smallint] NOT NULL
[HASCAMERA] [int]
[HASSCANCAST] [int]

[X] [float]

[Y] [float]

[HASAERIALPHOTO] [int] NOT NULL
[AERIALPHOTOX] [float]
[AERIALPHOTOY] [float]
[AERIALPHOTOWIDTH] [int]
[AERIALPHOTOHEIGHT] [int]
[UPDATETIME] [datetime]
[LATITUDE] [float]

[LONGITUDE] [float]

[SHAPE] [int]

[county ID_1] [int]

[county ID_2] [int]

CHARTWeb DB RWIS_Sensor_Route_|kp Table:

This table is new for R7 and is used to support the SCAN Weather Integration. The table is
populated with location information for each Weather Station’s surface sensors. This table
contains location information not available in SCAN including route prefix, route number, route
suffix and direction. This additional location information is used when determining the best
surface sensor to use when determining surface condition reported at the Weather Station level.

[sys_number] [smallint] NOT NULL,
[rpu_number] [smallint] NOT NULL
[sensor_number] [smallint] NOT NULL,
[route_prefix] [varchar](2)

[route_num] [varchar](7)

[route_suffix] [varchar](2)
[route_direction] [varchar](20)
[sensor_name] [varchar](35)

CHARTWeb DB RWIS_surface_conditions_lkp table:

This table is new for R7 to support the SCAN Weather Integration. It is used to map SCAN road
condition values to chart RoadCondition values (WeatherService.xsd).

[chart_value] [varchar](35)
[scan_value] [varchar](35)
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CHARTWeb DB RWIS_AtmosphericReading View:

This view is new for R7 to support the SCAN Weather Integration. It is used to provide current
atmospheric data from the SCAN DB. It joins the G_RWIS table in the CHARTWeb DB with
the AtmosphericReading view in the SCAN DB. This view will be queried every N minutes
(configurable) to retrieve current atmospheric data. Join defined using the following FROM
clause: FROM G_RWIS a INNER JOIN [SOC-SCANDB-
SVR].[external].dbo.AtmosphericReading b ON b.sysid = a.Sys_Number AND b.rpuid =
a.Rpu_Number.

a.Sys_Number AS sys_number[smallint] NOT NULL
a.Rpu_Number AS rpu_number[smallint] NOT NULL
a.name[varchar](255)

b.AirTemperature AS air[smallint]

b.DewPoint AS dew[smallint]

b.RelativeHumidity AS rh[smallint]

b.WindSpeed AS spd_avg[smallint]

b.WindDirection AS dir_avg[varchar](25)
b.WindGust AS spd_gst,[smallint]
b.WindGustDirection AS dir_gst[varchar](25)
b.Visibility AS vis [smallint]

b.PrecipitationType AS precip [varchar](25)
b.Precipitationintensity AS intens[varchar](25)
b.PrecipAccum AS accum[smallint]
b.ReadingDateTime AS datetime{date]

CHARTWeb DB SurfaceReading View:

This view is new for R7 to support the SCAN Weather Integration. It is used to provide current
surface data from the SCAN DB. It joins the G_RWIS table in the CHARTWeb DB with the
SurfaceReading view in the SCAN DB. This view will be queried every N minutes
(configurable) to retrieve current surface data. Join defined using the following FROM clause:
FROM G_RWIS a INNER JOIN [SOC-SCANDB-SVR].[external].dbo.SurfaceReading b

ON b.sysid = a.Sys_Number AND b.rpuid = a.Rpu_Number

a.Sys_Number AS sys_number[smallint] NOT NULL
a.Rpu_Number AS rpu_number[smallint] NOT NULL
b.SurfaceSensorid AS sensor_number[smallint] NOT NULL
b.SensorName[varchar](255)

b.ReadingDateTime AS datetime,[date]

b.surfacecondition AS status[varchar](255)

b.surfacetemperature AS sfcTemp[smallint]
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2.4.2.4 Archiving - Changes

The CHART Archive database stores data from the CHART operational system as part of a
permanent archive. The CHART Archive database design is a copy of the CHART operational
system for those tables containing system, alert, traveler information messages and their
underlying data, and event log information. In addition, the CHART Archive database stores
detector data. In CHART R7 archive database changes need to be made on the EVENT table.
There are TSS DEVICE and CAMERA Related changes in the DEVICE table.
GETOPERATIONALDATA needs modifications and testing as well.
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3 Key Design Concepts

3.1 Integrated Map — Detector Bearing

Configuration

Changes have been made to the TSS details pages to allow an administrator to configure the map
display options for a TSS. These changes can be made regardless of the TSS mode (online,
offline, maintenance mode) and can be made to external detectors that have been imported into
CHART as well as native CHART detectors. The Map display options pages allow a user to
specify the direction that the arrows for a TSS should be oriented when displaying on the map.
Changes have also been made to allow the user to indicate if each zone group should be
displayed using an arrow that points toward the TSS bearing, using an arrow that points 180
degrees opposite the TSS bearing, or should not be displayed at all. If a TSS has multiple zone
groups that are configured to display in the same direction the CHART administrator may
configure their relative display order so that zone groups that represent outer lanes can be
displayed further away from the TSS lat/lon position and zone groups that represent inner lanes
can be displayed closer.

Map Display

When displaying a TSS on any of the GUI integrated maps, the system will always display an
icon on the map for any TSS that has a defined location. If a bearing has been defined and at
least one zone group is configured for map display and the TSS is online the system will render
the TSS on the map using an arrow for each configured zone group. The color of each arrow
will represent current speed for the zone group it represents. If any of those conditions are not
met, the TSS will be displayed using the same icon that is used in the GUI list pages for the TSS.
When a TSS is added to the system, either via import from an external system or via an
administrator action, it will be added with no defined bearing. This implies that the system will
display the TSS on maps using the list icon until an administrator manually sets the bearing. The
system will inspect the TSS route direction from its location settings and also inspect the
direction of each configured zone group and set the display type to primary if the direction
matches, opposite if the direction is opposite, and do not display on maps if the direction of the
zone group is neither the same nor opposite the direction of the TSS route. The system will not
attempt to default the display order if there are multiple zone groups in a single direction. Using
this algorithm it is anticipated that an administrator will usually need only set the TSS location,
zone group directions, then bearing in order to get the TSS to properly display on the map. If
external systems do not provide the route direction location information for a TSS the
administrator will have to set the TSS bearing, then set the display type (primary, opposite, none)
for each zone group in order to get the TSS to display properly using arrows.

Key Design Decisions
Because there are many TSS objects that will need to be rendered on maps, performance related
decisions were key in the design of this feature.

-In order to avoid overloading the mapping server the TSS objects are rendered client side.
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-Because there will be over 400 TSS objects to render when viewing the entire state and
surrounding areas, and because browser recommendations are that no more than 50-100
markers should be rendered client side (both to avoid clutter and to avoid CPU overload
on the browser machine), the system will only allow the TSS layers to be visible at
configured map scales (zoom levels).

-Because the client browser has to request the data used to render the TSS objects using
AJAX requests that return data in JSON format (ASCII Text), which the browser must
parse into JavaScript objects, it is important to limit the size of the JSON documents
being returned to the browser each time the user needs their map display updated. To
that end, the system will only request JSON for objects within the visible display area of
the user’s current map. This implies that when the user pans the map to include a
previously unviewed area, or zooms the map out (so that more area becomes visible
around the previously viewed area) there will be a delay while the JSON data for the
objects in the newly visible are retrieved from the web server, parsed, and rendered.

3.2 NTCIP Camera Support

The NTCIP Camera feature builds upon the suport that already exists in CHART for Vicon and
Cohu cameras. A new prototocol handler will be created to handle the translation from
application level actions such as Pan and Zoom to NTCIP compliant commands to be delivered
to the camera controller. Changes will be made to allow some re-use of utility code that already
exists for NTCIP communications to DMS devices. One area where control of NTCIP cameras
differs from the currently supported camera models is that the NTCIP protocol requires a speed
parameter on every movement command. Rather than supporting variable speed movement via
GUI controls, the approach is to allow default speed values to be set for each camera for each of
4 movements: pan, tilt, zoom, and focus. Each camera will have 1 speed setting for Zoom and 1
speed setting for Focus. A single speed value for pan and tilt is not sufficient, however, because
when zoomed in you need the camera to move slower than when zoomed out. To accomplish
this feature there will be two speed settings for each camera for Pan (min and max), and two
settings for Tilt (min and max). When a pan or tilt operation is performed, CHART will
determine the speed to use based on the min and max speed settings and the current zoom level
of the camera. Two additional settings, min zoom value and max zoom value will also need to
be configured for each camera to allow for this zoom based variable speed behavior.

An NTCIP Camera Compliance Tester is also included as part of R7. The purpose of this
application is to allow camera vendors to verify that their NTCIP camera will work with the
CHART system. The design of this tester is based on the design of the NTCIP DMS Compliance
tester. It differs in the user commands it supports and the protocol handler it uses, however the
design of the basic framework of the tester, such as the base application and communications
features are similar.

3.3 SCAN Weather Integration

A new CHART Web Service will be created in order to provide internal CHART applications
with weather related data. This web service will currently retrieve Weather Station data from
the SCAN system and will provide it to internal CHART application in XML form. The XML
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schema defining this interface was designed to be generic and not tied to any one provider of
Weather Information (1.E. not dependent on the SCAN system currently used).

The CHART GUI and Traffic Event Service will be modified to use this new Web Service to
allow pre-population of Traffic Event Road Conditions where applicable and provide display of
other weather details for a Traffic Event. This is discussed further in the Human Machine
Interface section.

For Release 7, the integration of the SCAN Weather system into CHART is primarily for
operator convenience however the design anticipates a future expanded role by defining an
extensible message set and isolating all SCAN-specific fields and parameters into one area of the
Weather web service.

e The design includes a modular approach to weather data sources. The addition of a new data
source requires only the addition of an interface to the new source in the web service. This
could be a new DB connection, a flat file, access to another web service or similar format.
The rest of the architecture remains unchanged.

e The design includes a modular approach to weather data clients. If the new client requires
access to summary weather information (air temperature, wind speed and direction, surface
temperature, surface conditions, or precipitation) then no changes to the weather web service
is required. More detailed weather information such as relative humidity, dew point, trends,
and historical reports will require changes to the messaging though no changes to the
architecure.

3.4 Shift Handoff Report

A new Shift Handoff Report is included as part of Release 7. The Shift Handoff Report is a
means of sharing important operations information with operators. The report is provided using
a third part product, WordPress, and as such does not contain any design elements within this
document. WordPress provides the ability to include dynamic information to operators in the
form of blog posts and static reference information in the form of web pages. A built-in menu
system allows operators to navigate through the site to view both types of information. Existing
Shift Handoff links in the CHART system are updated to point to this new Shift Handoff Report.

3.5 Error Processing

In general, CHART traps conditions at both the GUI and at the server. User errors that are
trapped by the GUI are reported immediately back to the user. The GUI will also report
communications problems with the server back to the user. The server may also trap user errors
and those messages will be written to a server log file and returned back to the GUI for display to
the user. Additionally, server errors due to network errors or internal server problems will be
written to log files and returned back to the GUI.
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3.6 Packaging

3.6.1 CHART

This software design is broken into packages of related classes. The table below shows each
package that is new or changed to support the Release 7 features.

Package Name
CHART2.CameraControlModule
CHART2.DeviceUtility

CHART2.TrafficEventManagement
CHART2.TrafficEventModule

CHART2.TSSManagementModule

CHART2.TSSManagement

CHART2.Utility

chartlite.data

chartlite.data.trafficevents

chartlite.data.tss

chartlite.data.video
chartlite.servlet.tss
chartlite.servlet. map
chartlite.servlet.usermgmt
chartlite.servlet.video.source
CHART .xsd.weatherservice

CHART .webservices.weathermodule

Package Description
This package is changed for R7 to support the NTCIP Camera model.
This package is changed for R7 to refactor some of the communication
related utilities allow their use with the NTCIP Camera Protocol
Handler.
This CORBA package will be modified to add a weather conditions
field to both IncidentData and WeatherServiceEventData.
This Traffic Event Service package will be changed to support
querying the Weather Service.
This TSS Service package has been modified to support the new
setMapDisplayOptions() API.
This CORBA package has been modified to accommodate the TSS
bearing, zone group display type, and zone group relatively display
order. A new API has also been added to allow an administrator to set
the map display options for a TSS without requiring them to set the
entire configuration.
This package will be changed to support a new utility for making time-
limited synchronous queries. This will be used to limit the amount of
time the opening of a traffic event will be delayed, if for some reason
the call to the Weather Service does not complete quickly.
This GUI package will be changed to add support for system profile
properties to allow the administrator to set the weather station search
radius and lookback time.
This GUI package will be changed to add an accessor method to the
Weblncident and WebWeatherServiceEvent to return the new IDL
field. (NOTE - the formatting of the weather data will be done in the
Javascript on the web page)
This GUI package has been changed to make the WebTSS class
implement the MapFeature interface. This change will allow the
WebTSS objects to be displayed on the integrated map.
This is changed in R7 to support the NTCIP Camera model.
This GUI package has been modified to add methods that display the
TSS Map Display Options page and process the changes from this
page when it is submitted by a user.
This GUI package has been modified to include processing that will
add TSS layers to the home page map and nearby devices map.
This GUI package will be changed to add support for system profile
properties to allow the administrator to set the weather station search
radius and lookback time.
This package is changed in R7 to support the NTCIP Camera model.
This package is new for R7 and contains class generated from the
WeatherService.xsd file.
This package is new for R7 and provides the implementation of the
web service module making up the CHART2 WeatherService web
service.
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3.6.2 Mapping

The table below shows each package (Namespace in .Net) that is new or changed to support the
Release 6 Integrated Map - Detector Bearing feature.

Namespace Name Namespace Description

CHARTMap.Handlers Existing namespace and extended for the class “TSSInvetoryHandler”

that comprise the TSS Data Synchronization in Mapping R6.

3.7 Assumptions and Constraints

1.

Assumption that zone groups only need to point to the TSS bearing or directly opposite
the TSS bearing. This assumption has been verified with Dale. The risk of needing
other bearings is mitigated by the fact that we export the zone group display bearing as a
bearing per zone group. This implies that the changes needed if we ever do need to
support other bearings per zone group would be limited to the CHART TSS Service and
GUL.

Assumption that we do not change the arrow direction for a zone group in an automated
way even if the underlying lane(s) change directions. Zone group bearings can only be
set toward or opposite the primary bearing of the TSS and must be modified by an
administrator using the TSS map display options form.

Assumption: The Mapping TSS editing functionalities in the CHART Device Editor
will be retired.

Assumption: Both the SCAN and CHART Web databases can support the periodic
querying of a modest amount of data. The access rate for each is expected to be every
few minutes for perhaps a few hundred records.

Constraint: The Intranet Map and SCAN web links on the Traffic Event Details page
may show an error page if the browser is unable to reach those web services; perhaps
because they are behind a firewall.

Assumption: The NTCIP Cameras deployed in the CHART system will support at least
one of the two documented ways of determining the current zoom level of the camera.
Without support for either of these methods, the system will not be able to provide
variable speed pan and tilt based on zoom level. For cameras that do not support
querying zoom level, the fallback position is to continue to control them with their
manufacturer proprietary protocol. The NTCIP Camera Compliance Tester will include
testing of the ability to query the zoom level, therefore this should not be an issue for
cameras purchased in the future if the variable speed pan/tilt works properly via the
tester.

Camera models tested successfully

Camera Model Firmware

COHU 3955 IVIEW VER 1.15
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IVIEW VER 1.16

IVIEW VER 1.17
Rev B

COHU 3960 Rev B

Vicon SVFT NTCIP

Camera Controllers Tested

Controller Firmware Zoom mib support | Position mib support
COHU iControl 9300 | iDome NTCIP 1.0a X

Series 04/21/04

COHU iControl 9300 | 1.5.7 Nov 23 2005 X X

Series
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4 Use Cases — Integrated Map — Detector Bearing

There are both CHART and Mapping use case diagrams for the Integrated Map - Detector
Bearing feature.

4.1 CHART

The use case diagrams depict new functionality for the CHART GUI Integrated Map and also
identify existing features that will be enhanced. The use case diagrams for the Integrated Map
exist in the Tau design tool in the Release7 area. The sections below indicate the title of the use
case diagrams that apply to the Integrated Map.

4.1.1 R7HighLevel (Use Case Diagram)

This diagram shows the high level use cases for features added or modified as part of R7.

CHART R7 Detailed Design 7 03/02/2011



View TSS on Map

Configure TSS
@ ™ NEW FOR R7 Il‘
Operator . A
Manage Traffic Events
- =

MODIFIED FOR R7 Il‘

Provide Weather
Data to Internal Applications

NEW FOR R7 Il‘

Configure Weather Settings
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Figure 4-1. R7HighLevel (Use Case Diagram)

4.1.1.1 Configure TSS (Use Case)

New in R7, a user can edit the map display options for a TSS. A user can specify a bearing
for the TSS that is used to orient the TSS zone groups when they are displayed on the maps.
A user can specify whether a zone group should be displayed on maps. If a user specifies
that a zone group should be displayed on the maps, the zone group can be configured to
display either in the direction of the TSS bearing or in the opposite direction (180 degrees
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opposed) of the TSS bearing. A user can specify the order in which zone groups should
appear on the maps. Zone groups with lower display order values will appear on the map
closer to the TSS lat/lon position.

4.1.1.2 Configure Video Sources (Use Case)

The system allows an administrator with the “Configure Camera” right to configure video
sources. Video Sources include generic unspecified video sources, "No Video Available"
sources, fixed cameras, and controllable cameras including COHU, Vicon, and NTCIP
cameras. Each video source can be configured to use multiple video sending devices.

4.1.1.3 Configure Weather Settings (Use Case)

The administrator will be able to configure the maximum distance from a roadway traffic
event that a weather station can be to be included in the pre-selection of the road surface
condition for a traffic event. (This is also referred to as a "cutoff radius™). The
administrator will be able to configure the maximum age that a weather station data can
have and still be included in the pre-selection of the road surface condition for a traffic
event.

4.1.1.4 Export TSS Data (Use Case)

The system shall provide detector data to external systems. The system shall enforce
granular, organization based user rights to allow the level of detail provided for a detector
to be controlled. Two user rights (View Detailed VSO and View Summary VSO) will be
used to determine if a detector's detailed volume, speed, and occupancy (VSO) data is
exported, only a speed range, or no VSO data. When VSO data is provided for a detector, it
will include the data for zone groups and for each zone within the group. New for R7,
CHART will export map display options for each detector including: bearing, zone group
display direction, and zone group display order. The detector data will be provided using
the TMDD standard, with CHART extensions as needed. External systems can obtain an
inventory and status of all CHART system detectors, or the ones that have changed in a
certain lookback time period. They can obtain updates to the detector data (including the
status) periodically with on-demand request or by subscribing to receive updates at a
specified web service URL.

4.1.1.5 Manage Camera (Use Case)

An operator with the correct functional rights may perform basic operations on a camera.
Please refer to the Manage Camera Use Case diagram for more detailed information.

4.1.1.6 Manage Traffic Events (Use Case)

This diagram models the actions that an operator may take that relate to traffic events. This
includes responding to traffic events using field devices. New in R7, the system will pre-
select the road surface condition based on data from the nearest weather station with recent
data when the traffic event is opened. The operator can view the weather station that was
used to make the automatic selection. The weather station data will be logged to the event
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history log when the event is opened and again when it is closed. Just as in previous
releases, the user may manually select the road surface condition while the event is open.

4.1.1.7 Provide Weather Data to Internal Applications (Use Case)

The system will provide an interface to be used by internal applications to obtain weather
related data based on location.

4.1.1.8 Retrieve Weather Data From SCAN (Use Case)

The system will retreive weather related data from SCAN for the purpose of making it
available to internal applications.

4.1.1.9 View TSS on Map (Use Case)

The home page map shall include map layers to allow the user to view TSSs. TSS layers are
shown on separate overlay layers with a separate layer for CHART TSSs and separate
layers for TSSs from each external agency. The TSS layers should be below all other device
layers and above the Exits/Mileposts layer. Any TSS that has a defined point location can
be viewed on the home page map by clicking a link on the details page for the device.
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4.1.2 MapAndGISUses (Use Case Diagram)

This diagram shows the mapping and GIS related use cases supported by the system.
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Figure 4-2. MapAndGISUses (Use Case Diagram)

4.1.2.1 Add Alias (Use Case)

A suitably privileged user may add a new location alias to the system. A user may specify
the internal name, public name, and location of the alias.
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4.1.2.2 Add Close Devices to Response from Map (Use Case)

A user may select one or more devices on the close device map for a traffic event and add
them to the response plan of the target traffic event. The close devices map will update the
markers of the added devices to indicate that they are in the response plan.

4.1.2.3 Create Traffic Event (Use Case)

The user with the correct functional rights may add a new traffic event. When creating a
traffic event, the system will show the user a list of existing traffic events that may be
duplicates of the new event being created based on the user's selections for the new event's
location. External and pending events do not appear as possible duplicate events.

4.1.2.4 Edit Alias (Use Case)
A suitably privileged user may edit the information for an existing location alias. A user
may specify the internal name, public name, and location of the alias.

4.1.2.5 Edit Traffic Event Properties (Use Case)
A user with sufficient privileges may alter the properties of a traffic event from the traffic
event details page.

4.1.2.6 Get Aliases (Use Case)

A client application may query the list of location aliases.

4.1.2.7 Get Counties By State (Use Case)
A client application may query the complete list of counties in a specified state. The
returned county data may optionally include extents and boundary information.
4.1.2.8 Get Intersecting Routes (Use Case)

A client application may query the set of routes that intersect a specified route in a

particular state and county. The system will only return multiple points where the two

routes intersect if those points are greater than a configurable distance from one another.
4.1.2.9 Get Regions By State (Use Case)

A client application may query the set of regions defined for a particular state.

4.1.2.10 Get Routes (Use Case)

A client application may query the list of routes defined within a particular state and
county.
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4.1.2.11 Get States (Use Case)

A client application may query the complete list of states. Each returned state may include
optional extents data.

4.1.2.12 Manage Aliases (Use Case)

A user with sufficient privileges may use the system to manage location aliases. Refer to
extending use cases for details.

4.1.2.13 Navigate Map (Use Case)

The user shall be able to pan and zoom a map display. This may include various associated
features, such as pan using arrows or mouse drag, zoom using clicking, direct zoom to a
specific level, draw new bounding box, etc. The pan/zoom capability provided will be
dependent on the underlying map viewer chosen ... with the basic requirement being some
method of pan/zoom. Other map navigation features include a Refresh Now button that
immediately requests fresh data for the map view and a Close All Popups button that will
close all open object callouts (popup overlays).

4.1.2.14 Perform GIS Query (Use Case)

A client application may utilize REST web services to query GIS information from the
system.

4.1.2.15 Remove Alias (Use Case)

A suitably privileged user may remove a location alias from the system. Removing the
location alias will not impact the location of devices and traffic events that were located

using the alias in the past. Each devices or traffic event gets a copy of the alias location
information when it is created.

4.1.2.16 Select Alias Location (Use Case)

A user may select from a previously defined set of alias locations in order to specify the
location of an object. Doing so will populate the location with all data that was specified
when the alias was created. In this case the location description will also include the public
name of the alias in parentheses.

4.1.2.17 Select County (Use Case)

When specifying an object's location, a user may select a county from a list of known
counties. They system will also allow the user to select a county from a list of recently
used counties, or enter a free text county if the state is not Maryland. If the specified
county has known extents, the map will zoom to the extent of the selected county.
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4.1.2.18 Select Intersecting Feature (Use Case)

A user may select an intersecting feature along a primary route when defining the location
of an object. The user may specify that the location is at, past, prior to, east of, west of,
north of, or south of the selected feature.

4.1.2.19 Select Intersecting Exit (Use Case)

A user may select an intersecting exit along a primary route when setting the location of an
object. If the specified exit is from the list of known exits, it will also populate the exit
suffix (if applicable) and the name of the road the exit leads to (if that data is available).

4.1.2.20 Select Intersecting Milepost (Use Case)

A user may specify a milepost location using state or county milepost numbers along a
route within a state and county. The system will attempt to find a defined milepost that
exactly matches the specified milepost. If it cannot, it will attempt to find the two closest
surrounding mileposts on the same route within a configurable distance and calculate an
approximate milepost location from them (Note that this is done using straight-line
interpolation. If the roadway curves significantly, the calculated point may be off the
roadway. It is expected that the user would fine-tune the location using the map if the
calculated point is not satisfactorily close to the roadway). If a point can be determined the

map will move to this point and a marker will be placed on the map to show the user where
the location is.

4.1.2.21 Select Intersecting Route (Use Case)

The user may select an intersecting route for the object location from a list of known routes
that intersect the specified primary route, or may specify a free text route name if the route
needed is not in the list of known intersecting routes. The system will display intersecting
routes that are determined to be ramps in a separate list. If the selected intersecting route
has a point location, the map will move to this location and place a marker to show the user
the exact location.

4.1.2.22 Select Map Layers (Use Case)

The user shall be able to choose the map layers to be displayed on a map from a list of
available layers that pertain to the map being viewed. Each device type is shown on a
separate device type specific overlay layer. TSS device layers are shown on separate
overlay layers with a separate layer for CHART TSSs and separate layers for TSSs from
each external agency. Traffic events are shown on separate overlay layers that are specific
to the traffic event type. All maps can be displayed over a pre-determined ESRI base map.
The CHART Intranet base map is such a map and will be an option for the base map layer
(note: the Intranet base map will be the only base map available in R5). When using the
CHART base map, users may also view maps and exits as separate overlay map layers that
are only visible when zoomed in on a detailed area but can be made invisible if desired.
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4.1.2.23 Select Primary Route (Use Case)

The user may select a primary route for the object location from a list of known routes or
may specify a free text route name if no known routes are available. The route is selected
by first selecting a route type, then specifying the desired route of the specified type. If the
user has selected a known route, they may specify whether the route number or route name
is used. The user may also select a route direction from a pre-determined list of directions.

4.1.2.24 Select Region (Use Case)

The user may specify a region that the object is located in. If the state is MD the system
will provide the user with a defined list of regions to choose from. If the state is not MD
the user may enter free form text in the region field. Selecting a region will automatically
cause the system to not have a county selected.

4.1.2.25 Select State (Use Case)

When specifying an object's location the user may select a state from a list of known states.
Maryland will be selected by default. When this is done, the object location map will move
to the extent of the specified state if it is known.

4.1.2.26 Select Target Location on Map (Use Case)

A user may click on a map in a specified way to indicate that the point they are clicking on
is the desired location. When this is done during object location editing, the system will
attempt to populate the state and county of the clicked location and populate those fields for
the user. If the user has previously entered data about a location such as county, primary
route, and intersecting feature and the new location that has been clicked is within a
configurable distance of the previous location the form entries will not be lost. If, however,
the new location is too far away from the previous location the user will be prompted and
allowed to specify if the old location selections apply to the new point.

4.1.2.27 Specify Traffic Event Location (Use Case)

When adding a new traffic event or editing the details of an existing traffic event, a user
may specify the location of the traffic event. Refer to the SpecifyObjectLocation use case
for details.

4.1.2.28 Specify Alias Location (Use Case)

When adding a new location alias or editing the details of an existing location alias, a user
may specify the location of the alias. Refer to the SpecifyObjectLocation use case for
details.

4.1.2.29 Specify Device Location (Use Case)

A user with sufficient privileges may specify the location of the equipment. See Specify
Object Location use case for details.
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4.1.2.30 Specify Object Location (Use Case)

A user may specify the location of an object with the aid of a system map. This process can
involve selecting a state, county or region, primary route, and intersecting feature. The
system will suggest a location description based on the selections the user makes. The user
may override the suggested location description if desired, but will be warned when doing
so and again before submitting the location form. During the process of setting an object
location, a user may press a button to reset the form. Doing this will cause all previously
entered location data to be lost and the location marker(s) will be cleared from the map.

4.1.2.31 Use Devices and Traffic Events from Map (Use Case)

A user may click on an object marker on the map to use the device or traffic event that the
marker represents. Doing so will open a callout (popup overlay on map) that contains
information about the clicked object and HTML links that allow the user to use the device
or traffic event. Clicking at a point that has multiple object markers overlapping will result
in an intermediate popup that allows the user to select which of the hit markers they would
like to use. Refer to the MapDeviceAndTrafficEventUses use case diagram for details.

4.1.2.32 View Alias List (Use Case)

A suitably privileged user may view the list of location aliases in the system. The detailed
data for each location alias in the list shall include the Internal Name, Public Name,
Location Description, County, Route, and Direction. A user may sort the list of aliases by
Internal Name, Public Name, Location Description, County, and Route. A user may filter
the list of aliases by County, Route, and Direction. A user may choose the columns to
display in the alias list.

4.1.2.33 View Center's Events On Map (Use Case)

The system shall allow the user to view a layer on the home page map that shows the traffic
events for which the user's center is responsible. This layer shall be visible by default.
When the home page map is showing only events for the user's operations center, it will
also show text indicating that the data is filtered. Activating this filter will move the map to
an extent that includes all events controlled by the user's center and will make the event
layers visible if they were not already.

4.1.2.34 View Close Devices on Map (Use Case)

The R3B3 feature that shows devices close to a traffic event on the event details page will
be extended to show those devices on a map. The map will be initially panned / zoomed
such that all close devices in a selected radius are shown. The user may change the defined
radius to any of a pre-defined set of values. Doing so will pan/zoom the map to the extent
of the devices within the new range.

4.1.2.35 View Devices Close to Traffic Event (Use Case)

The close devices map shall include map layers to allow the user to view devices that have
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a defined point location and are within a defined radius of the event. Each device type shall
be presented on a different map layer. The device types available for display on the map are
DMS, HAR, SHAZAM, TSS, and Camera.

4.1.2.36 View Devices On Map (Use Case)

The home page map shall include map layers to allow the user to view devices. Each device
type shall be presented on a different map layer. The device types available for display on
the map in release 7 are DMS, HAR, SHAZAM, TSS, and Camera. Any device of these
types that has a defined point location can be viewed on the home page map by clicking a
link on the details page for the device.

4.1.2.37 View Home Page (Use Case)

This use case shows the home page being shown to the user. A user is shown the home
page when logging in, and can view the home page at any other time during the login
session. The home page always shows the user a visual indication of the number of open
alerts in the new state and allows the user to quickly view summary information about the
new alerts (including alert type, creation time, and description) without leaving their current
view.

4.1.2.38 View Home Page Map (Use Case)

A user may view a map on the Home Page. The home page map will show all open events
for the user's operating center by default.

4.1.2.39 View Open Events On Map (Use Case)

A user may choose to show all open events on the home page map. When this action is
performed, the traffic event layers are made visible if they were previously hidden, and the
map is zoomed to the extent of all open traffic events. Any open traffic event that has a
defined point location can be viewed on the home page map by clicking a link on the details
page for the traffic event.

4.1.2.40 View Traffic Event Details (Use Case)

A user with appropriate rights shall be permitted to view the details for an event. This
feature is being enhanced in release 5 to include a map view that shows nearby devices on
the traffic event details page.
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4.1.3 MapDeviceAndTrafficEventUses (Use Case Diagram)

This diagram shows the ways that users may interact with devices and traffic events from
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Figure 4-3. MapDeviceAndTrafficEventUses (Use Case Diagram)

4.1.3.1 Display Camera on Home Monitor (Use Case)
A user may click on a link in the camera map popup to display the camera on the user's
home monitor, if a home monitor has been assigned.

4.1.3.2 Display Camera on Local Monitor (Use Case)

A user may click on a link in the camera map popup to display the camera on a monitor in
the user’s local monitor group (if a group has been assigned) and bring up the list of local
monitors in the working window.

4.1.3.3 Edit DMS Response Message (Use Case)

A suitably privileged user may edit and execute a DMS response message from the DMS
map popup. The user may invoke either the DMS Response Message (Auto) Editor or the
DMS Response Message (Manual) Editor from the DMS map popup. The edited DMS
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response message will be executed when the editor form is submitted.

4.1.3.4 Edit HAR Response Message (Use Case)

A suitably privileged user may edit and execute a HAR response message from the HAR
map popup. The user may invoke the HAR Response Message Editor from the HAR map
popup, and the edited HAR response message will be executed when the editor form is
submitted.

4.1.3.5 Edit Traffic Event Roadway Conditions (Use Case)

A user may click on a link to invoke the roadway conditions editor from the traffic event
map popup.

4.1.3.6 Override Control of Camera (Use Case)

A suitably privileged user may override control of a controllable camera (that is currently
being controlled by another user) from the camera map popup.

4.1.3.7 Release Control of Camera (Use Case)

A suitably privileged user may release control of a camera that is currently being controlled,
from the camera map popup.

4.1.3.8 Request Control of Camera (Use Case)

A suitably privileged user may request control of a controllable camera from the camera
map popup.

4.1.3.9 Use Camera from Map (Use Case)

A Camera will have a different icon on the Map depending on its operational status (e.g.
online or offline). When a user causes the mouse cursor to hover over a Camera icon in the
map, the name or location of the camera (as specified in the system profile) will appear. A
user may click on a camera icon in the map to display summary information in a popup.
The Camera map popup will display the name or location of the Camera (as configured in
the system profile) and the name and operations center of the user controlling a camera, if
the camera has a control session open.

4.1.3.10 Use DMS from Map (Use Case)

A DMS will have a different icon on the Map depending on its mode (e.g. online, offline, or
maintenance) and whether it is currently displaying a message. When a user causes the
mouse cursor to hover over a DMS icon in the map, the name of the DMS and a plain text
representation of the DMS message will appear. A user may click on a DMS in the map to
display summary information in a popup. The DMS map popup will display the name and
location of the DMS, a representation of the DMS's current message, a list of open traffic
events that currently have the DMS in their response plans, and an indicator of whether a
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traffic event owns a message that is active on the DMS's message queue.

4.1.3.11 Use HAR from Map (Use Case)

A HAR will have a different icon on the Map depending on its mode (e.g. online, offline, or
maintenance) and whether it is currently playing a non-default message. When a user
causes the mouse cursor to hover over a HAR icon in the map, the name of the HAR will
appear. A user may click on a HAR icon in the map to display summary information in a
popup. The HAR map popup will display the name of the HAR, a representation of the
HAR's current message, a list of open traffic events that currently have the HAR in their
response plans, and an indicator as to whether a traffic event owns a message that is active
on the HAR's message queue.

4.1.3.12 Use SHAZAM from Map (Use Case)

A SHAZAM will have a different icon on the Map depending on its mode (e.g. online,
offline, or maintenance) and whether it has its beacons on. When a user causes the mouse
cursor to hover over a SHAZAM icon in the map, the name of the SHAZAM and the
current beacon state will appear. A user may click on a SHAZAM icon in the map to
display the name of the SHAZAM in a popup.

4.1.3.13 Use Traffic Event from Map (Use Case)

A traffic event will have a different icon on the Map depending on the type of incident. A
user may click on a traffic event icon in the map to display summary information in a
popup. When a user causes the mouse cursor to hover over a traffic event icon in the map,
the name of the traffic event and a description of the lane closures (if the traffic event has a
defined roadway configuration) will appear. The traffic event map popup will display the
name of the traffic event and a graphical representation of the lane closures (if the traffic
event has a defined roadway configuration).

4.1.3.14 Use TSS from Map (Use Case)

A TSS will have a different icon on the Map depending on its mode (e.g. online, offline, or
maintenance). If a TSS is online (and is not comm. marginal, comm. failure, or hardware
failure) and has at least one zone group that is displayable on maps, an arrow will appear on
the map for each zone group that is displayable on maps. The arrow for each zone group
shall be red if the speed for that zone group is 0-30 mph, orange if the speed for that zone
group is > 30 and <= 50 mph, green if speed is > 50 mph. The arrow for a zone group shall
be gray if the speed data for the detector is more than 10 minutes old. The zone group
arrows will be positioned on the map based on the configured zone group display order per
direction. Starting at the location of the TSS, zone groups with a lower display order will
appear first and zone groups with higher display orders will appear further away from the
TSS lat/lon position. When a user causes the mouse cursor to hover over a TSS icon on the
map, the name of the TSS and its direction will appear. A user may click on a TSS icon on
the map to display the name of the TSS and zone group information in a popup. If the user
has the View Detailed VSO right, the zone group information will include the name, speed,
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volume, and occupancy for each zone group that is displayable on maps. If the user has the
View Summary VSO right, the popup will include speed summary information for each
zone group that is displayable on maps. If a user does not have either the View Detailed
VSO right or the View Summary VSO right, the zone group speed data will be restricted.

4.1.3.15 View Camera Details Page (Use Case)
A user may click on a link in the Camera map popup to invoke the Camera details page in
the working window.

4.1.3.16 View DMS Details Page (Use Case)
A user may click on a link in the DMS map popup to invoke the DMS details page in the
working window.

4.1.3.17 View HAR Details Page (Use Case)
A user may click on a link in the HAR map popup to invoke the HAR details page in the
working window.

4.1.3.18 View SHAZAM Details Page (Use Case)
A user may click on a link in the SHAZAM map popup to invoke the SHAZAM details
page in the working window.

4.1.3.19 View Traffic Event Details Page (Use Case)

A user may click on a) a link in the traffic event map popup, b) a traffic event listed in the
DMS map popup, or c) a traffic event listed in the HAR map popup to invoke the traffic
event details page in the working window.

4.1.3.20 View TSS Details Page (Use Case)

A user may click on a link in the TSS popup on the map to invoke the TSS details page in
the working window.
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4.1.4 ConfigureTSS (Use Case Diagram)

This Use Case Diagram identifies the new actions for R7 which can be performed to
configure the "Map Display Options” for a TSS. This is an expansion of the action
"Configure TSS" in the "R7 High Level” Use Case Diagram.

New for R7
Set Bearlng

New for R7
Edit Map Display Options_)<--«extend»~-{__Set Zone Group Dlsplay D T LD — ]

Operator T

Figure 4-4. ConfigureTSS (Use Case Diagram)

4.1.4.1 Edit Map Display Options (Use Case)

New for R7, a user with the configure TSS functional right can edit the map display
properties for any TSS that has a defined location (lat/lon). The map display options can be
edited with the TSS in any mode (online, offline or maintenance mode). The map display
properties include: TSS bearing, zone group display direction, and zone group display
order.

4.1.4.2 Set Bearing (Use Case)

New for R7, a user can specify the bearing for any TSS that has a defined location (lat/lon).
A bearing of 0 degrees shall mean the bearing is due East. The bearing shall grow counter-
clockwise such that a bearing of 90 indicates due North, 180 indicates due West, and 270
indicates due South. A TSS will not have a defined bearing when it is initially created. The
TSS bearing is used to orient the zone groups for the TSS on the maps.

4.1.4.3 Set Zone Group Display Direction (Use Case)

New for R7, a user can specify the display direction for each zone group. The display
direction will indicate how the zone group should be displayed on maps. A user can specify
that a zone group should either be displayed on maps or not be displayed on maps. For zone
groups that are displayed on maps, a user can specify whether they are displayed using an
arrow that points in the direction of the TSS bearing or using an arrow that points in the
opposite direction (180 degrees opposed) of the TSS bearing. When a user changes a zone
group from not displayable on maps to displayable on maps, the system shall display a
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warning that the zone group name may be displayed on the Internet map. A zone group will
be set to not displayable on maps when it is initially created.

4.1.4.4 Set Zone Group Display Order (Use Case)

New for R7, a user can specify the display order for each zone group relative to other zone
groups of the TSS with the same display bearing. Starting at the location of the TSS, zone groups
with a lower display order will appear first on the map and zone groups with higher display
orders will appear further away from the TSS lat/lon position.

4.2 Mapping

The use case diagrams depict new functionality for the CHART Intranet and Internet Mapping
Application and also identify existing features that will be accessible via the CHART Intranet
Mapping Application. The sections below indicate the title of the use case diagrams that apply
to the CHART Intranet and Internet Mapping Application.

4.2.1 Data Exporter Synchronization

Add CHART Events & Devices

Update CHART Events & Devices

CHART Data Exporter Client

Remove CHART Devices

Figure 4-5. Data Exporter Synchronization (Use Case Diagram)

4.2.1.1 Synchronize Add Events & Devices (Use Case)

The Synchronization Application shall listen to the CHART Data Exporter Client’s request
when an add event occurred. In Mapping R5, the Synchronization Application shall
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synchronize add events when a new CHART Event, or Device (DMS, HAR, SHAZAM,
CAMERA, and DETECTOR) is added in CHART. The Synchronization Application shall
also synchronize any new CHART Events, or Devices (DMS, HAR, SHAZAM,
CAMERA, DETECTOR) when a full inventory update occurs in CHART Data Exporter
Client.

4.2.1.2 Synchronize Update Events & Devices (Use Case)

The Synchronization Application shall listen to the CHART Data Exporter Client’s request
when an update event occurred. In Mapping R5, the Synchronization Application shall
synchronize update events when an existing CHART Event or Device (DMS, HAR,
SHAZAM, CAMERA, and DETECTOR) is updated in CHART. The Synchronization
Application shall also synchronize any updates of CHART Events, or Devices (DMS,
HAR, SHAZAM, CAMERA, DETECTOR) when a full inventory update occurs in
CHART Data Exporter Client.

4.2.1.3 Synchronize Remove Devices (Use Case)

The Synchronization Application shall listen to the CHART Data Exporter Client’s request
when a remove event occurred. In R5, the Synchronization Application shall synchronize
remove events when an existing CHART Device (DMS, HAR, SHAZAM, CAMERA, and
DETECTOR) is removed in CHART. The Synchronization Application shall also
synchronize any removal of CHART Devices (DMS, HAR, SHAZAM, CAMERA,
DETECOR) when a full inventory update occurs in CHART Data Exporter Client. The
removal of CHART Events is handled by a nightly schedule job.
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4.2.2 DisplayTSS (Use Case Diagram)

View TSSs on
Intranet &
Internet map

View Zone Group

Operator '
Display on TSS

Figure 4-6 DisplayTSS (Use Case Diagram)

4.2.2.1 Operator (Actor)

4.2.2.2 View TSSs on Intranet & Internet map (Use Case)

This use case is about viewing the TSSs after they been added or updated and it has a
bearing in CHART. The Map will display the Detector arrow rotated according to the
bearing generated by the CHART system.

4.2.2.3 View Zone Group Display on TSS (Use Case)

The map will display a detector zone group only if the 'Display On Maps' indicator from
the CHART system indicates to do so. If a TSS is changed to have no displayable zone
groups (in CHART), it will not be displayed on the map. If a TSS has one or more
displayable zone groups marked as map displayable (in CHART) the TSS will be displayed
on the map.
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5 Detailed Design — Integrated Map — Detector Bearing

5.1 Human-Machine Interface

TSS Configuration

This section describes forms used to configure a TSS for display on the maps. The maps and
forms have been changed to allow a user to specify display properties for a TSS in order to
display the TSS and its zone groups. The TSS display properties include: bearing, zone group
display direction, and zone group display order. A page for setting these properties can be
accessed from the TSS details page. The TSS and its zone groups, if applicable, will be displayed
on the Home Page and Close Devices maps in the CHART GUI and will be exported for display
on the Intranet and Internet maps.

TSS Map Display Options

The Map Display Options for a TSS can be edited by using the Edit Map Display Options page.
This page can be accessed via a link on the TSS Details page in the Zone Groups configuration
section (see Error! Reference source not found.Error! Reference source not found. below).
This link will be available only if the TSS has a location with a defined latitude/longitude.

Zone Groups: (Edit Map Display Options)

Figure 5-1 The Edit Map Display Options Link in the Zone Groups Configuration Section

The Edit Map Display Options page contains a form for updating the zone group display
direction and display order, as well as a map that can be used to set the bearing for the TSS (see
below).
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Map Display Options for TSS: SIM 270 C

Primary Direction Zone Groups Zone Group Orientation

Detection Posted
SR Direction spd

1 270N Local 1 North 55 Toward Bearing ~

Number Description Display Direction  Move

O
c
=

270N

- Express

2 North 65 Toward Bearing v

=)

3 270S Local |3 South 55 Toward Bearing  ~

5

4 2708 =
4 Express South 65 Toward Bearing

5

Opposite Direction Zone Groups

No opposite direction zone groups are currently assigned. ///

Edit zone group display direction and display order

Bearing: @ 0

Z o
Y
Edit TSS bearing

Figure 5-2. The TSS Map Display Options Page.
TSS Bearing

The TSS bearing determines the orientation of zone groups on the maps. The TSS bearing has
values of 0 to 359 degrees. A bearing of 0 degrees means the bearing is due East. The bearing
grows counter-clockwise such that a bearing of 90 degrees indicates due North, 180 degrees
indicates due West and 270 degrees indicates due South. A bearing of 359 degrees is 1 degree
South of due East. When a TSS is initially created, the bearing is undefined.

The bearing can be set for any TSS that has a location with a defined latitude and longitude. The
bearing can be edited either by using the slider (located below the map) or by clicking and
dragging on the map in the direction of the desired bearing (see Error! Reference source not
found.Error! Reference source not found. below). As the slider pointer is moved from left to
right, the bearing value increases in the range from 0 to 359 degrees (and the orientation of the
bearing pointer on the map is updated accordingly). Clicking and dragging on the map will move
the bearing pointer in the direction of the mouse pointer (and update the slider value
accordingly).
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Zone Group Orientation
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Figure 5-3. Setting the TSS
Bearing Using the Slider or the
Map.

Zone Group Orientation
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Bearing: @
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Zone Group Display Direction

The Display Direction of a zone group determines if and how a zone group will be displayed on
the maps. The values for Display Direction include: Toward Bearing, Away from Bearing, and
Do Not Display. A zone group with a Display Direction of Toward Bearing will be displayed on
the maps using the same bearing as the TSS. A zone group with a Display Direction of Away
from Bearing will be displayed on the maps using a bearing that is 180° opposite the bearing of
the TSS (i.e. if the TSS has a bearing of 90°, the zone group will be displayed using a bearing of
270°). A zone group with a Display Direction of Do Not Display will not appear on the maps.

When a zone group is added to a TSS, the display direction is given a default value based on the
direction of the TSS and the direction of the zone group. If the direction of the TSS has a value
of “None™, the display direction of the TSS will be set to “Toward Bearing” regardless of the
direction of the zone group. If the direction of the TSS has a value other than None, the zone
group display direction will be set to: “Toward Bearing” if the zone group direction matches the
TSS direction (e.g. North and North), “Away from Bearing” if the zone group direction is
opposite to the TSS direction (e.g. North and South), or “Toward Bearing” if the zone group
direction and TSS direction cannot be compared (e.g. North and Inner Loop).

The zone groups are organized on the forms based on the value of the Display Direction (see
Figure 5-4 below). Any Primary Direction zone groups are listed first, next any Opposite
Direction zone groups are listed, and lastly any Other zone groups are listed. When the Display
Direction of a zone group is updated, the zone group is moved to the appropriate group on the
forms.

Primary Direction Zone Groups

S Detection _. - Posted . - .
Number Description Zones  Direction spd Display Direction Move
1 270 N Local |1 North 55 Toward Bearing  ~ |Out Display toward bearing
2 270N North 65 Toward Bearing * In

Express
Opposite Direction Zone Groups
Detection

Number Description Zones Direction P‘t::d Display Direction Move i i
Display away from bearing
3 270 SLocal 3 South 55 Away from Bearing ~

Other Zone Groups
Detection Posted

Number Description Zones Direction spd Display Direction Move } Do not d|5p|ay on maps

2708 . -
4 Express South 65 Do Not Display -

Figure 5-4. Zone Groups Organized by Display Direction.

! Direction values for a TSS include: None, North, East, South, West, Inner Loop, Outer Loop, South/North,
East/West, and Inner Loop/Outer Loop.
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When a zone group that is not displayable on maps (i.e. the Display Direction is Do Not Display)
is updated to be displayable on maps (i.e. the Display Direction is either Toward Bearing or
Away from Bearing), the user will be warned that the zone group name may now be displayed on
the Intranet and/or Internet maps (see Figure 5-6 below).

Map Display Options for TSS: SIM 270 C

Primary Direction Zone Groups Zone Group Orientation
Detection Posted
Number | Description e Direction spd Display Direction |Move
270N h
2 Express 2 North 65 Toward Bearing » [Out
1 270 N Local |1 North 55 TowardBearing - (In

Fat ita Niraction Zonao O

The page at http://localhost:8080 says:

Number | Descrip|

Making this zone group map displayable implies that the zone group name ‘270 S Local' may be

2705 n
4 Express displayed on the Intranet and/or Internet maps.
E OK i
T Posted | - ko -
Number | Description Zones Direction spd Display Direction |[Move
3 2705 Local |3 South |55 {Away from Bearing, ~
J
2N 0.0tgoby,0.00000
Bearing: - {7 18

Update Close

Figure 5-5. Warning That a Zone Group is Being Changed to Displayable on Maps.

Zone Group Display Order

The Display Order of a zone group determines where a zone group will be displayed on the maps
in relation to the TSS latitude/longitude. Zone group arrows will be displayed on the maps based
on the configured zone group display order per direction. Starting at the location of the TSS,
zone groups with lower display orders will appear first and zone groups with higher display
orders will appear further away.

The Display Order of a zone group can be edited by clicking on either the “In” or “Out” link in
the “Move” column of the table (see Figure 5-6 below). Clicking on the “In” link will cause the
zone group to be positioned closer to the TSS, and clicking on the “Out” link will cause the zone
group to be positioned further away from the TSS.
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Primary Direction Zone Groups

Detection Posted
Number Description i Direction spd Display Direction Move
270N :
2 Express 2 North 65 Toward Bearing * |Out
1 270N Local |1 North 55 Toward Bearing * |In
Opposite Direction Zone Groups
Detection Posted
Number Description e Direction spd Display Direction Move
3 270 S Local 3 South 55 Away from Bearing + |Out
4 E':Erzss 4 South 65 Away from Bearing + |In

Figure 5-6. Updating the Zone Group Display Order by Using the Move In and Move Out
Links.

When the display order of a zone group is updated, the change is reflected on the map for the
Edit Map Display Options page. The number, name and direction for each zone group can be
viewed from the map by hovering the mouse pointer over the zone group arrow (see Figure 5-7
below).

Map Display Options for TSS: SIM 270 C

Primary Direction Zone Groups Zone Group Orientation
Detection Posted
Number Desa-lpﬁon» s Ditecﬁon‘ spd Display Direction Move c
2 Véigr';‘ss 2 North |65 TowardBearing v |Out | o\ /
1 270 N Local |1 North 55 TowardBearing v |In T s X \
Opposite Direction Zone Groups
‘f‘u- )0 e o
Number Description Detection Direction P';:d Display Direction Move £/
e ' 1270 N Local (North)
4 Express South 65 Away from Bearing v Out / HINGTON
3 270 S Local 55 Away from Bearing ~ In

Tooltip for Zone Group 1 — 270 N Local

TN
__ -TT.19881g9.12114

Bearing: 118

Figure 5-7. Zone Group Tooltip Showing the Number, Name, and Direction.
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TSSs Displayed on Maps
This section describes the display of TSSs on the maps within the CHART GUI.

Layers Selection and Zoom Based Visibility

The TSS child layer selectors are grouped in the map layer selector under a parent TSSs layer
selector (see Figure 5-8 below). The TSS child layer selectors include a layer selector for
CHART TSSs and a separate layer selector for each external agency from which CHART has
imported TSSs. Checking the selector check box for the parent TSSs layer will make any child
layers that are checked visible on the map. Un-checking the selector check box for the parent
TSSs layer will make all child layers invisible on the map. Clicking on the link for the parent
TSSs layer selector will cause the child layer selectors to collapse/expand under the parent
selector.

The TSS layers are not visible on the map at the highest zoom levels. The zoom levels at which
the TSS layers are visible are configurable at the application level.

These same rules for TSS map layers apply on the nearby devices map. The TSS layers will
appear as in figure 4-8 for that map as well.

Base Layer

© chart
Overiays

M cuaRTEverts

Safety Message Events

/I Parent layer selector

TSS Layers including external layers B vss: nova)

T55s (Navteq)

Bl 1552 (cHarT) \| Child layer selectors
H. :

-

. SHAZAMs

Figure 5-8. Map Layer Selector Showing TSS Layers Selected.

TSS Icons

All TSSs that have a location with a defined latitude/longitude are displayed on the maps in the
CHART GUI. The TSSs are displayed using either an icon from the list page or arrows to show
the zone groups. A TSS that has a defined bearing, at least one defined zone group that is
displayable on maps, and is online (and not comm. failed, comm. marginal, or hardware failed)
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will be displayed using a colored arrow per zone group to depict current speed information for
the TSS (see Figure 5-9 below). The arrow for each zone group will be red if the speed for that
zone group is between 0 and 30 mph, orange if the speed for that zone group is greater than 30
mph and less than or equal to 50 mph, or green if the speed is greater than 50 mph. The arrow for
a zone group will be gray if the speed data for the detector is more than 10 minutes old. A TSS
that does not have a defined bearing, has no defined zone groups that are displayable on maps, is
not online, or is online and comm. failed, comm. marginal, or hardware failed, will be displayed
using the icon from the device list for that particular TSS.

Zone group arrows are displayed on the maps based on the configured zone group display order
per direction. Starting at the location of the TSS, zone groups with lower display orders will
appear first and zone groups with higher display orders will appear further away.

\ Offline
\
%\ / N\

. A \
g / \ Online with

Maintenance zone groups

Online with no
\ Zone groups

Figure 5-9. Icons of TSSs in Different States on the Map.

TSS Tooltips and Callouts

Each TSS on the map will display a tooltip when the user hovers the mouse over the TSS icon
(or zone group arrows). The tooltip will contain the name of the TSS (see Figure 5-10 below).
Each TSS on the map will also display a callout when the user clicks on the TSS icon (or zone
group arrows). The callout will contain: the name, the icon indicating its current mode (online,
maintenance, or offline) and current status (comm. failure, comm. marginal, or hardware failure)
if applicable, a link to the TSS details page, the location, and one or more tables of zone group
information. The zone group information will contain configuration information and current
traffic parameters for each zone group (organized by direction) including: the zone group name,
the current volume, the current speed, and the current occupancy. This information will be
available to any user with the detailed VSO functional right. A user with the view summary VSO
functional right will see a current speed summary instead of the actual speed.
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Figure 5-10. TSS Tooltip and Callout Showing Number, Name, Direction, and Zone

Groups.
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5.2 System Interfaces

5.2.1 Class Diagrams

5.2.1.1 TSSManagement (Class Diagram)

This class diagram contains the interfaces, structs, and typedefs that are to be defined in
IDL and provide the external interface to the TSSManagement package of the CHART Il
system.
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«ypedef» .

PortLocationData .1_‘ «typedef» «interface»
Por CommsData DisplayTypeValues 1
1 Revised for R7 «interface»
const short DISPLAY_NONE TransportationSensorSystem Factory
Added: const short DISPLAY_TOWARD_BEARING
«interface» 10 «typedef» m_displayType const short DISPLAY_AWAY_FROM_BEARING
DirectionValues Direction m_displayOrder
g getList(): TSSListEntry[]
1 1 remove(byte[] token, byte[] id):void returns TSS objects in
* | list using
«typedef» 1 1 0
1 TSSConfiguration «typedef»
I «typedef» TSSListEntry
byte[] m_id ZoneGroup
String m_name 1 «typedef» TransportationSensorSystem m_tssRef
ObjectLocation m_location int m_zoneGroupNum DisplayType byte[] m_tssID
Identifier m_ownerOrg string m_description
int m_dropAddress Direction m_direction
short m_bearing 1 *| int] m_zoneNumbers
ZoneGroup[] m_zoneGroups int m_defaultSpeed «interface»
int mipolllmerva_\Secs DisplayType m_displayType GeoLocatable
CommpPortConfig m_commPortCfg short m_displayOrder
PortLocationData m_portLocData[] «interface»
IPPortLocationData m_ipportLocData[]
boolean m_debugComms «interface» «interface» RTMSFactory
— Uniquelyldentifiable CommEnabled
1
createRTMS(byte[] token, TSSConfiguration):RTMS
Revised for R7 «typedef» 1
ExternalTSSConfiguration «interface»
Added m_bearing. «interface» b ExternalTSSFactory
baseTSSConfig : TSSConfiguration TransportationSensorSystem —
extlD : Common.ExternalObjectidentificationData
createExternalTSS(byte[] token, ExternalTSSConfiguration) :
):TSSStatus ExternalTSS
getConfiguration(token:byte[]): TSSConfiguration
1| setConfiguration(token:byte[], config:TSSConfiguration):void 1 1
«typedef» r :byte(]):void «interface»
ObjectAddedEventinfo setLocation(token:AccessToken, location:ObjectLocation):void  acquires port | PortManager
1 setMapDisplayOptions(token:byte[], config: TSSConfiguration):void
TransportationSensorSystem m_tss 0
TSSConfiguration m_config 1 1
TSSStatus m_status «enumeration» Revised for R7
TSSEventType 1
pushes «interface» Added setMapDisplayOptions()
updates ObjectAdded communicates to DataPort
1 | within ObjectRemoved field device with
* 1 CurrentStatus
«typedef» [@— ConfigChanged
1 |discriminator TSSEvent ModeChanged «interface» «interface»
equal OpStatusChanged RTMS ExternalTSS
ObjectAdded|
discriminator(): TSSEventType
configinfo(): TSSConfiguration updateStatus(byte[] token, TSSStatus status)
1| discriminator| ~statusinfo():TSSStatus updateZoneGroups(byte[] token, ZoneGroupTrafficParms[] data)
equals| opStatusinfo():OpStatusChangedEventinfo
ConfigChanged| modeChangelnfo():ModeChangedEventinfo
objAddedinfo():ObjectAddedEventinfo
id():byte]] «structy
discriminator | |OpStatus Mode discriminator ZoneGroupTrafficParms
equals Changed Changed| equals
ObjectRemoved) — & [ CurrentStatus| int m_zoneGroupNum 1
1 1 1 1 TrafficP m_trafficP:
1 1 ZoneTrafficParms[] m_zoneTrafficParms
* «typedef»
1 TSSStatus
Identifier byte[] m_id;
ZoneGroupTrafficParms[] m_zoneGrpTrafficParms
int m_avgSpeed 1 *
SpeedRange m_speedRange
«type» CommunicationMode m_mode; «structy «structy
EVENT_CHANNEL_TSS_STATUS OperationalStatus m_opStatus; TrafficParameters ZoneTrafficParms
long m_trafficParameterTimestamp;
string 1 int m_speedData; 1 1] intm_zoneNum
int m_volumeData; T m_trafficP:
«typedef» int m_percentOccupancy
ModeChangedEventinfo 1 1 SpeedRange m_speedRange;
type» byte[] m_id 1 1
EVENT_CHANNEL_TSS_DATA CommunicationMode m_mode
«ent ion: «enumeration» 1
string Operati Commur
1 1
«typedef» «structy
OpStatusChangedEventinfo SpeedRange
byte[] m_id int m_beginSpeed;
OperationalStatus m_opStatus int m_endSpeed;

Figure 5-11 TSSManagement (Class Diagram)
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5.2.1.1.1 CommEnabled (Class)

The CommEnabled interface is implemented by objects that can be taken offline, put
online, or put in maintenance mode through a standard interface. These states typically
apply only to field devices. When a device is taken offline, it is no longer available for use
through the system and automated polling (if any) is halted. When put online, a device is
again available for use by TrafficEvents within the system and automated polling is enabled
(if applicable). When put in maintenance mode a device is offline (i.e., cannot be used by
TrafficEvents), and maintenance commands appropriate for the particular type of device are
allowed to help in troubleshooting.

5.2.1.1.2 CommunicationMode (Class)

The CommunicationMode class enumerates the modes of operation for a device: ONLINE,
OFFLINE, and MAINT_MODE. ONLINE is used to indicate the device is available to the
operational system. OFFLINE is used to indicate the device is not available to the online
system and communications to the device have been disabled. MAINT_MODE is used to
indicate that the device is available only for maintenance / repair activities and testing.

5.2.1.1.3 DataPort (Class)

A DataPort is a port that allows binary data to be sent and received. Ports of this type
support a receive method that allows a chunk of all available data to be received. This
method prevents callers from having to issue many receive calls to parse a device response.
Instead, this receive call returns all available data received within the timeout parameters.
The caller can then parse the data within a local buffer. Using this mechanism, device
command and response should require only one call to send and one call to receive.

5.2.1.1.4 Direction (Class)

This type defines a short value that is used to indicate a direction of travel as defined in
DirectionValues.

5.2.1.1.5 DirectionValues (Class)

This interface contains constants for directions as defined in the TMDD.

5.2.1.1.6 DisplayType (Class)

This type defines a short value that is used to indicate the display type of a zone group as
defined in DisplayTypeValues. The display type indicates whether a zone group arrow will
appear on the maps and if so the direction the zone group arrow will be displayed in
relation to the TSS bearing (e.g. toward the bearing or away from the bearing).

5.2.1.1.7 DisplayTypeValues (Class)

This interface contains constants for display types used by zone groups. The constant
include: DISPLAY_NONE (do not display on maps), DISPLAY_TOWARD_BEARING
(display toward the TSS bearing), and DISPLAY_AWAY_FROM_BEARING (display 180
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degrees away from TSS bearing).

5.2.1.1.8 EVENT_CHANNEL_TSS_DATA (Class)

This is a static string that contains the name of the event channel used to push events that
contain Transportation Sensor System traffic parameter data. The following
TSSEventTypes are pushed on EVENT_CHANNEL_TSS_DATA channels:

CurrentStatus

5.2.1.1.9 EVENT_CHANNEL_TSS_STATUS (Class)

This is a static string that contains the name of the event channel used to push events
relating to the change in a Transportation Sensor System status and/or configuration. The
following TSSEventTypes are pushed on EVENT_CHANNEL_TSS _STATUS channels:

ObjectAdded
ObjectRemoved
ConfigChanged
ModeChanged
OpStatusChanged

5.2.1.1.10 ExternalTSS (Class)

This interface represents an External Systems TSS in the Chart System. |.E. a proxy for a
physical TSS outside of Chart.

5.2.1.1.11 ExternalTSSConfiguration (Class)

This class holds configuration data for an External TSS. It extends the TSSConfiguration
data by including a reference to the base TSSConfig.

baseTSSConfig - Refernce to the base TSSConfig.

extID - This objects holds the External System Name / Ext Agency / Ext id for this
Extenral TSS. This uniquely identifies it in Chart.

5.2.1.1.12 ExternalTSSFactory (Class)

This interface extends the TransportationSensorSystemFactory interface to allow support of
External TSS objects in Chart.
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5.2.1.1.13 Geolocatable (Class)

This interface is implemented by objects that can provide location information to their
users.

5.2.1.1.14 Identifier (Class)

Worapper class for a CHART2 identifier byte sequence. This class will be used to add
identifiable objects to hash tables and perform subsequent lookup operations.

5.2.1.1.15 ModeChangedEventinfo (Class)

This struct contains information pushed with a ModeChanged event.
m_id - The ID of the TSS whose communication mode has changed.

m_mode - The new communication mode for the TSS.

5.2.1.1.16 ObjectAddedEventinfo (Class)

This structure contains information passed in the ObjectAdded event pushed on a TSS
status event channel. It contains the object reference that has been added along with its
configuration values and current status values.

5.2.1.1.17 OperationalStatus (Class)

The OperationalStatus class enumerates the types of operational status a device can have:
OK (normal mode), COMM_FAILURE (no communications to the device), or
HARDWARE_FAILURE (device is reachable but is reporting a hardware failure).

5.2.1.1.18 OpStatusChangedEventinfo (Class)
This struct contains data passed with an OpStatusChanged event.
m_id - The ID of the TSS whose operational status has changed.
m_opStatus - The new operational status for the device.

5.2.1.1.19 PortLocationData (Class)

This class contains configuration data that specifies the communication server(s) to use to
communicate with a device.

m_commsData - One or more objects identifying the communications server (PortManager)
to use to communicate with the device, in order of preference.

m_portType - The type of port to use to communicate with the device (ISDN modem,
POTS modem, direct, etc.)

m_portWaitTimeSecs - The maximum number of seconds to wait when attempting to
acquire a port from a port manager.
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5.2.1.1.20 PortManager (Class)

A PortManager is an object that manages shared access to communications port resources.
The getPort method is used to request the use of a port from the PortManager. Requests for
ports specify the type of port needed, the priority of the request, and the maximum time the
requester is willing to wait if a port is not immediately available. When the port manager
returns a port, the requester has exclusive use of the port until the requester releases the port
back to the PortManager or the PortManager reclaims the port due to inactivity.

5.2.1.1.21 PortManagerCommsData (Class)

This class contains values that identify a port manager and the phone number to dial to
access a device from the given port manager. This class exists to allow for the phone
number used to access a device to differ based on the port manager to take into account the
physical location of the port manager within the telephone network. For example, when
dialing a device from one location the call may be long distance but when dialing from
another location the call may be local.

5.2.1.1.22 RTMS (Class)

The Remote Traffic Microwave Sensor (RTMS) is a detector manufactured by EIS, Inc.
capable of providing lane level volume, speed, and occupancy data for up to 8 lanes of a
roadway at a single location. This interface serves to identify TransportationSensorSystem
objects as being of the type RTMS. It also provides a place holder for future operations that
may not apply to TSS objects in general and are instead RTMS specific.

5.2.1.1.23 RTMSFactory (Class)

Objects which implement RTMSFactory are capable of adding an RTMS to the system.

5.2.1.1.24 SpeedRange (Class)

This struct is used to specify a speed range. The speed range is defined in MPH and has an
upper and lower limint inclusive. Note: m_endSpeed of zero means range is >
m_beginSpeed. MPH is implied.

5.2.1.1.25 TrafficParameters (Class)

This struct contains traffic parameters that are sensed and reported by a Traffic Sensor
System such as the RTMS.

m_speedData - The arithmetic mean of the speeds collected over a sample period in miles
per hour in tenths. (thus 550 == 55.0 MPH) Valid values are 0 to 2550. A value of 65535
is used to indicate a missing or invalid value (such as when the volume for the sample
period is zero).

m_volumeData - The count of vehicles for the sample period. Valid values 0 to 65535. A
value of 65535 represents a missing value.
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m_percentOccupancy - The percentage of occupancy of the roadway in tenths of a percent.
(thus 1000 = 100.0 percent). Valid values are 0 to 1000. A value of 65535 represents a
missing or invalid value.

5.2.1.1.26 TransportationSensorSystem (Class)

A Transportation Sensor System (TSS) is a generic term used to describe a class of
technology used for detection within the transportation industry. Examples of TSS devices
range from the advanced devices, such as RTMS, to basic devices, such as single loop
detectors.

This software interface is implemented by objects that provide access to the traffic
parameters sensed by a Transportation Sensor System. Transportation Sensor Systems are
capable of providing detection for one or more detection zones. A single loop detector
would have one detection zone, while an RTMS would have 8 detection zones.

5.2.1.1.27 TransportationSensorSystemFactory (Class)

This interface is implemented by objects that are used to create and serve
TransportationSensorSystem (TSS) Objects. All factories of TSS objects can return the list
of TSS objects which they have created and serve. Derived interfaces are used to provide
factories to create specific make, models, and types of TransportationSensorSystem objects.

5.2.1.1.28 TSSConfiguration (Class)
This class holds configuration data for a transportation sensor system (TSS) as follows:

m_id - The unique identifier for this TSS. This field is ignored when the object is passed to
the TSS to change its configuration.

m_name - The name used to identify the TSS.
m_location - A descriptive location of the TSS.
m_dropAddress - The drop address for the device.

m_bearing - The bearing in degrees for displaying the TSS on the map. Valid values are
from -1 to 359 (-1 = bearing not defined, 0 = East, 90 = North, 180 = West, and 270 =
South). The default value is -1.

m_zoneGroups - Logical groupings of detection zones, used to provide a single set of
traffic parameters for one or more detection zones.

m_pollintervalSecs - The interval on which the TSS should be polled for its current traffic
parameters (in seconds).

m_commPortCfg - Communication configuration values.

m_portLocData - Configuration information that determines which port manager(s) should
be used to establish a connection with the SensorSystem.
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m_debugComms - Flag used to enable/disable the logging of communications data for this
TSS. When enabled, command and response packets exchanged with the device are logged
to a debugging log file.

5.2.1.1.29 TSSEvent (Class)

This class is a CORBA union that contains varying data depending on the current value of
the discriminator.

If the discriminator is ConfigChanged, this union contains a TSSConfig object.
If the discriminator is ObjectAdded, this union contains an ObjectAddedEventinfo object.

If the discriminator is ObjectRemoved, this union contains a byte[] containing the unique
identifier for the Traffic Sensor System that was removed.

If the discriminator is CurrentStatus the union contains an array of one or more TSSStatus
objects.

If the discriminator is ModeChanged, the union contains a ModeChangedEventinfo.

If the discriminator is OpStatusChanged, the union contains an OpStatusChangedEventinfo
object.

5.2.1.1.30 TSSEventType (Class)

This enumeration defines the types of events that may be pushed on an event channel by a
Transportation Sensor Status object. The values in this enumeration are used as the
discriminator in the TSSEvent union.

ObjectAdded - a TransportationSensorSystem has been added to the system.
ObjectRemoved - a TransportationSensorSystem has been removed from the system.

CurrentStatus - The event contains the current status of one or more Transportation Sensor
System objects.

ConfigChanged - One or more configuration values for the Transportation Sensor System
have been changed.

ModeChanged - The communications mode of the TransportationSensorSystem has
changed.

OpStatusChanged - The operational status of the TransportationSensorSystem has changed.

5.2.1.1.31 TSSListEntry (Class)

This struct is used to pass a TransporationSensorSystem object together with its ID. This
struct is provided for convenience because when discovering an object, it is usually
required to make a call to the object's getID() method.
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5.2.1.1.32 TSSStatus (Class)

This class holds current status information for a TSS as follows:
m_id - The ID of the TSS for which this status applies.

m_zoneGrpTrafficParms - The traffic parameters for each ZoneGroup of the Transporation
Sensor System as specified in the Sensor system's TSSConfiguration object.

m_mode - The communication mode of the TSS.
m_opStatus - The operational status for the TSS.

m_trafficParameterTimestamp - A timestamp that records when the traffic parameter data
was collected from the device.

m_avgSpeed - average speed at the detector leve.
m_speedRange - speed range at the detector level (avg speed).

5.2.1.1.33 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.

5.2.1.1.34 ZoneGroup (Class)

This class is used to group one or more detection zones of a Transportation Sensor System
into a logical grouping. Traffic parameters for all detection zones included in the group are
averaged to provide a single set of traffic parameters for the group.

5.2.1.1.35 ZoneGroupTrafficParms (Class)
This struct contains traffic parameters for a ZoneGroup.

m_zoneGroupNumber - The number of the zone group for which the traffic parameters
apply.

m_trafficParms - The traffic parameter values for the zone group.
m_zoneTrafficParms - zone parms for each zone in the group.
5.2.1.1.36 ZoneTrafficParms (Class)
This struct contains traffic parameters for a Zone.
m_zoneNumber - The number of the zone for which the traffic parameters apply.

m_trafficParms - The traffic parameter values for the zone.
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5.3 GUI TSS Data Classes

5.3.1 Class

5.3.1.1 GUITSSDataClasses (Class Diagram)

Diagrams

This diagram shows objects related to adding TCP/IP connection functionality and geo
location to TSS's.

interfa
WebDevice «interface»
WebObjectLocationSupporter
«interface» B
WebAdministered q
WebTSS

«interface» WebTSSConfiguration WebZoneGroup
Searchable [N [~ m_bearing: int 1

«interface»
NameFilterable

getConfig() : WebTSSConfiguration

| getSpeedDesc() : String
<1 getSpeedRangeDesc() : String

getBearing() : int
setBearing(bearing: int): void

getJISONForMap(jsonSupporter: MapFeatureJSONSupporter,

m_config: TSSConfiguration
m_webGroups: WebZoneGroup(]

getTCPIPConfiguration():WebTCPIPConfig
getLocation() : WebObjectLocation
isExternal():boolean

getZoneGroups(): WebZoneGroupl[]
updateWebZoneGroups(): void

m_zoneGroup: ZoneGroup

getDisplayType(): DisplayType
setDisplayType(type: int): void
getDisplayOrder(): int
setDisplayOrder(order: int): void

extendedData: boolean): JSONObject
«interface» - }
FolderEnabled 1
Revised for R7
0.1 Added display type
and display order.

WeblPPortLocationData

m_ipPortLocationData : IPPortLocationData

«interface»
MapFeature Revised for R7
Implemented MapFeature interface.
Added bearing.

Added getJSONForMap method.

getlPAddress() : String
getTCPPortNumber() : int

Figure 5-12 GUITSSDataClasses (Class Diagram)

5.3.1.1.1 FolderEnabled (Class)

This interface provides access to information about an object that can be stored in a folder.

5.3.1.1.2 MapFeature (Class)

This interface provides data necessary for displaying a feature on a map.

5.3.1.1.3 NamekFilterable (Class)

This java interface is implemented by classes which can be filter by name within the
ObjectCache. A NameFilter object is passed into the ObjectCache to select NameFilterable
objects in the cache.

5.3.1.1.4 Searchable (Class)

This interface allows objects to be searched for via a substring search.

5.3.1.1.5 WebAdministered (Class)

This interface allows the implementing class to be administered via the trader console
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pages.

5.3.1.1.6 WebDevice (Class)

This interface contains common functionality for CHART devices.

5.3.1.1.7 WeblPPortLocationData (Class)

This class wraps the IPPortLocationData IDL structure and provides accessor methods to
get the data. This class has data for identifying a TCP/IP address and port.

5.3.1.1.8 WebObjectLocationSupporter (Class)

This interface allows common processing for objects supporting an ObjectLocation via the
WebObjectLocation wrapper class.

5.3.1.1.9 WebTSS (Class)

This class wraps the TransportationSystemSensor CORBA interface, caches data, and
provides access to the cached data.

5.3.1.1.10 WebTSSConfiguration (Class)

This class wraps the TSSConfiguration IDL structure and provides accessors for easy
access to the data.

5.3.1.1.11 WebZoneGroup (Class)

This class wraps the ZoneGroup IDL structure and provides accessors for easy access to the
data.
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5.4 Package chartlite.servlet.tss

5.4.1 Classs Diagrams

5.4.1.1 chartlite.servlet.tss Classes

This diagram shows CHART GUI servlet classes related to traffic sensor signs.

«interface»
RequestHandler

init(supporter:RequestHandlerSupporter) :void
getActions() :ArrayList<RequestAction>
processRequest(reqHtpServietRequest, resp:HtpServietResponse, ctx:Context, supporter RequestHandlerSupporter):String
shutdown(supporter:RequestHandlerSupporter) :void ]

TSSReqHdIr Revised for R7
Added:
_4 getEditTSSMapDisplay Options Form
setTSSConfigBasicSettings(req:HtpServietRequest,resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter) : String - processUpdateTSSBearing 0
getEditTSSLocationForm(req:HtpServletRequest, resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter) : String - processUpdateZoneGroupDisplayDirection
sefTSSConfigCommSetings(req:HtpServietRequest,resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter): String |~ processUpdateZoneGroupDisplay Order
processViewTSSProps(req:HtipServletRequest resp:HtpServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String processUpdateMapDisplay Options ]
getEditTSSMapDisplay Options Form(req:HttpServletRequest, resp:HtpServietResponse, cix:Context, supporter:RequestHandlerSupporter):String
processUpdateTSSBearing(req:HtipServietRequest resp:HtpServietResponse, ctx:Context, supporter:RequestHandlerSupporter):String

processUpdateZoneGroupDisplayDirection(req:HtipServletRequest resp:HtpServletResponse, cix:Context, supporter:RequestHandlerSupporter) :String
processUpdateZoneGroupDisplayOrder(req:HtipServletRequest resp:HtpServietResponse, ctx:Context supporter:RequestHandlerSupporter):String
L_processUpdateMapDisplayOptions(req:HtpServietRequest resp:HtpServletResponse, ctx:Context, supporter:RequestHandlerSupporter):String

«interface»
EditObjectLocationSupporter
AddRTMSFormData
getName() : String m_config : WebTSSConfiguration
getObjectLocation() : WebObjectLocation m_lastErrorMsg : String
getUpdateParentPageURLParamStr() : Strin m_selectedFactoryID :Identifier
hideGeoLocationFields() :boolean m_formDatalD : String
allowComboDirections() :boolean N
allowNoneDirection() :boolean getConfig() : WebTSSConfiguration
setObjectLocation(location:ObjectLocation, getD() : String )
supporter :RequestHandlerSupporter, getLastErrorMessage() : String
L req:HtpServietRequest) : String I getSeIectedFactoryID(g:Identlﬁer‘ .
setlLastErrorMessage(errMsg : String) : void
setSelectedFactoryID(id : Identifier) :void ]

EditTSSLocationSupporter

m_tss :WebTSS
m_formData : AddRTMSFormData

EdifTSSLocationSupporter(
s :WebTSS)

EditTSSLocationSupporter(
formData : AddTSSFormData)

Figure 5-13 chartlite.servlet.tss_classes (Class Diagram)

5.4.1.1.1 AddRTMSFormData (Class)
This class represents the data in the Add RTMS form.

5.4.1.1.2 EditObjectLocationSupporter (Class)

This interface provides functionality allowing the location data to be edited. (For example,
the target of the edited location may be an existing object, or it may be a form data object
for creating a new object).
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5.4.1.1.3 EditTSSLocationSupporter (Class)

This class is used to support editing the location of an existing or new TSS.

5.4.1.1.4 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.

5.4.1.1.5 TSSReqHdIr (Class)

This class handles requests related to traffic sensor systems such as RTMS.
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5.4.2 Sequence Diagrams

5.4.2.1 chartlite.servlet.tss:processUpdateZoneGroupDisplayDirection

This diagram shows the process of updating the Display Direction for a TSS zone group in
the servlet. The request parameters (tssID , zoneGroupNumber, and displayDirection) are
parsed to get the ID of the TSS, the zone group number, and the new value of the display
direction. If any of the parameters are missing, no further processing is done and an error is
returned to the caller with an error template. Using the tssID, the TSS is retrieved from the
cache. If the TSS is null, no further processing is done and an error is returned to the caller
with an error template. The TSS is then used to check if the user has rights to configure a
TSS. If the user does not have the rights to configure a TSS, no further processing is done
and an error is returned to the caller with an error template. The TSS configuration is
retrieved from the temporary object store using the ID of the TSS. If the TSS configuration
is null, no further processing is done and an error is returned to the caller with an error
template. The display direction is updated for the appropriate zone group (based on the zone
group number) in the temporary TSS configuration. The Velocity context is populated with
the required objects (the TSS ID, the temporary TSS configuration, the page title, and the
page content) and the template name is returned to the caller.
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Figure 5-14 chartlite.servlet.tss:processUpdateZoneGroupDisplayDirection (Sequence

Diagram)
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5.4.2.2 chartlite.servlet.tss:processUpdateMapDisplayOptions

This diagram shows the process of updating the Map Display Options for a TSS in the
servlet. The request parameters (tssID , bearing, zoneGroupNumber, displayDirection, and
displayOrder) are parsed to get the ID of the TSS, the TSS bearing, the number for each
zone group, the display direction for each zone group, and the display order for each zone
group. If any of the parameters are missing, no further processing is done and an error is
returned to the caller with an error template. Using the tssID, the TSS is retrieved from the
cache. If the TSS is null, no further processing is done and an error is returned to the caller
with an error template. The TSS is then used to check if the user has rights to configure a
TSS. If the user does not have the rights to configure a TSS, no further processing is done
and an error is returned to the caller with an error template. A user with the rights to
configure a TSS can set the map display options in any mode (online, offline or
maintenance mode). The TSS configuration is retrieved from the temporary object store
using the ID of the TSS. If the TSS configuration is null, no further processing is done and
an error is returned to the caller with an error template. The parameter values are used to
update the temporary TSS configuration. The temporary TSS configuration is then passed
to the Web TSS object to update its configuration. The WebTSS makes the CORBA call to
the TSS object to set the map display options in the TSS Service. The Velocity context is
populated with the required objects (the TSS ID, the temporary TSS configuration, the page
title, and the page content) and the template name is returned to the caller.
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Figure 5-15 chartlite.servlet.tss:processUpdateMapDisplayOptions (Sequence Diagram)
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5.4.2.3 chartlite.servlet.tss:getEditTSSMapDisplayOptionsForm

This diagram shows the process of displaying the TSS Map Display Options Form in the
servlet. The tssID request parameter is parsed to get the ID of the TSS. If this parameter is
missing, no further processing is done and an error is returned to the caller with an error
template. Using the tssID, the TSS is retrieved from the cache. If the TSS is null, no further
processing is done and an error is returned to the caller with an error template. The TSS is
then used to check if the user has rights to configure a TSS. If the user does not have the
rights to configure a TSS, no further processing is done and an error is returned to the caller
with an error template. A user with the rights to configure a TSS can set the map display
options in any mode (online, offline or maintenance mode). The configuration is retrieved
from the TSS and a deep copy of the configuration is obtained. The temporary
configuration is added to the temporary object store using the ID of the TSS as a key. The
Velocity context is populated with the required objects (the TSS ID, the temporary TSS
configuration, the page title, and the page content) and the template name is returned to the
caller.
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Figure 5-16 chartlite.servlet.tss:getEditTSSMapDisplayOptionsForm (Sequence Diagram)
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5.5 Package chartlite.serviet.map

5.5.1 Class Diagrams

5.5.1.1 MapClasses (Class Diagram)

This diagram shows classes related to handling map-related requests.

«interface»
RequestHandler

A

MapReqHdIr

Revised for R7
getHomePageMapDataJSON(req : HtipServietRequest,resp : HtipServietResponse, supporter :RequestHandlerSupporter, envelope: Envelope) : Strin .4

getHomePageMapSingleLayer)JSON(req : HtipServletRequest resp : HtpServletResponse, supporter : Requesﬂ-landlerSupporter,envelope:EnveIopeg) :String Added Envelope paramto:
getSpecifyLocationMapDataJ SON(req : HtipServletRequest resp :HtpServletResponse, supporter : RequestHandlerSupporter,envelope: Envelope) : String

getCloseDevicesMapDataJ SON(req : HtpServletRequest resp : HtpServletResponse, supporter : RequestHandlerSupporter) : String getHomePageMapDataJ SON

getResponseDeviceDToTEANdRPIMap(supporter : RequestHandlerSupporter) : HashMap|ldentifier, Has hSetPair(ldentfier [dentifier ]| getHomePageMapSingleLayerJ SON

geﬂ:eamres&supporter :RequestHandlerSupporter, featureClasses : ArrayList, referencePoint: GeoLocation, radius : double) : getSpecifyLocatonMapDataJSON |
HashMap|Class, ArrayLisfMapFeature]]

getDefaultFeatureClassLayerMap() :HashMap[Class, String] )
getFeatures(supporter :RequestHandlerSupporter, featureClasses : ArrayList):MapFeature[|

«interface»
MapFeatureJSONSupporter

userCanViewTraffic EventSensitiveDetails() :boolean )
getEventAndResponsePlanitemiDsForDevice(devicelD Identifier) :
Collection[Pair[ldentifier, Identifier]

gefTraficEvent() : WebTraffic Event ~"“~~.-._ Revised for R7
canViewVSOSummaryData(tss:WebhTSS):boolean 7 Added canViewVSOSummaryData()
canViewVSODetailedData(tss:WebTSS):boolean Added canViewVSODetailedData()

MapFeatureJSONSupporterimpl

m_session :UserLoginSessionimpl
mﬁdeviceIDToEventAndResponsePIanItemIDsMaﬁp :

HashMapl[identfier HashSefPair(ldentifier]identifier]]
m_traficEvent: WebTraficEvent

Figure 5-17 MapClasses (Class Diagram)

5.5.1.1.1 MapFeatureJSONSupporter (Class)

This interface supplies information necessary for MapFeatures to build JSON for the map.

5.5.1.1.2 MapFeatureJSONSupporterimpl (Class)

This class implements the MapFeatureJSONSupporter interface to supply data necessary
for map features to build JSON necessary to represent their data.
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5.5.1.1.3 MapReqHdIr (Class)

This class handles requests related to map functionality.

5.5.1.1.4 RequestHandler (Class)

This interface specifies methods that are to be implemented by classes that are used to
process requests.
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5.5.2 Sequence Diagrams

5.5.2.1 MapRegHdIr:getHomePageMapDataJSON

This diagram shows how the request for the Home Page Map JSON data is handled. A
HashMap is created to map the feature classes to layer names. A call is made to get all
MapFeature objects that are devices or traffic events. For each feature class, the features of
that class are retrieved and each feature is called to build a JSONObiject, passing a JSON
supporter object that features may use to query necessary information. If an Envelope
describing the map extent was provided in the request, the feature is only included in the
JSON if its location is contained in the Envelope. If the feature is a TSS, the
addJSONFeaturesForTSSLayers method is called to add all TSS layers (CHART and
external) to the JSON. The details of this method are shown on the
MapReqHdIr:addJSONFeaturesForTSSLayers sequence diagram. The JSONObiject for
each layer is then added to the array of layer data. Finally the layer data and other
information are added to the JSON object representing all of the map data, and the JSON
object is sent via the response.
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Figure 5-18 MapReqHdIr:getHomePageMapDataJSON (Sequence Diagram)
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5.5.2.2 MapReqgHdIr:getTrafficEventJSON

This interface specifies methods that are to be implemented by classes that are used to
process requests.

This diagram shows how the JSON for a Traffic Event is created. If the event is not open,
not JSON will be created. If the centerEventsOnly flag is true, the controlling operations
center for the Traffic Event and the user’s operations center must match; otherwise, no
JSON will be created. Once the JSON is obtained from the Traffic Event, the
trafficEventsExtent Envelope object is expanded to include the location of the event. This
Envelope is returned with the JSON to the map to describe the extent of the Traffic Events
on the map. The JSON for the Traffic Event is then returned to the caller.
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Figure 5-19 :getTrafficEventJSON (Sequence Diagram)
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5.5.2.3 MapReqgHdIr:addJSONFeaturesForTSSLayers

System

add)S ONFealuresForTS S Layers.
[—TonS ppor e

This diagram shows how the JSON for each TSS layer is added to the array containing
JSON for all map layers. Since a TSS can be either a CHART TSS or an External TSS, a
separate JSON array must be created for the CHART TSS layer and each of the External
TSS layers. Each of these JSON arrays contains the JSON for all TSSs on that layer. The
first step for each TSS is to determine if its location is contained in the envelope passed into
the method as an argument. This envelope describes the current extent of the map and can
be null if it is not applicable. If the envelope does not contain the TSS’s location the JSON
for the TSS is not included in the JSON array for the appropriate layer. When building the
JSONODbject for the TSS user rights are checked to ensure that the user is only provided the
level of VSO data that they have been granted permission to see (if any). If the TSS is a
CHART TSS, “CHART” is used for the owning organization name (and thus the layer
name). If the TSS is an External TSS, the owning organization name is retrieved from the
External TSS Configuration. The owning organization name is then used to store the JSON
array for a specific layer in a HashMap for later retrieval. The JSON for each TSS in a
specific layer is added to the JSON array for that layer in the HashMap. Once all TSSs have
been processed, the JSON array for each TSS layer is added to the array containing JSON
for all map layers. The array containing JSON for all map layers is then returned to the
caller.
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Figure 5-20 :addJSONFeaturesForTSSLayers (Sequence Diagram)
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5.5.2.4 MapReqgHdIr:getCloseDevicesMapDataJSON

This diagram shows how the request for the Close Devices Map JSON data is handled. The
traffic event ID is used to retrieve the WebTrafficEvent, and the radius parameter is also
parsed. An Envelope object is created to represent the extent of the traffic event and device
locations. A HashMap is created to map the feature classes to layer names. Another
HashMap is built for looking up the traffic events and response plan items for a given
response device (DMS or HAR), which are displayed in the DMS/HAR callout. A call is
made to get all MapFeature objects that are devices and are within the specified radius from
the traffic event. Each class of devices is handled in a loop. If the device class is TSS, a
utility method is called to create the layers based on whether the TSS is internal or external,
and if it is external based on the owning Organization. If the device class is not TSS, the
features of that class are retrieved from the HashMap and each feature is called to build a
JSONODbject, passing a context object that features may use to query necessary information.
The JSONObject is then added to the list for the layer, and the envelope is expanded for the
device's location. The traffic event is added on its own layer in the JSON data. Finally the
layer data and other information are added to the JSON object representing all of the map
data, and the JSON object is sent via the response.
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Figure 5-21 MapReqHdIr:getCloseDevicesMapDataJSON (Sequence Diagram)
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5.6 Package CHART2.TSSManagementModule

5.6.1 Class Diagrams

5.6.1.1 TSSManagementModulePkg

This package manages all server activies related to Traffic Sensor Systems. Currently only
Remote Traffic Microwave Sensor (RTMS) type devices are supported however it is

designed to handle other TSS devices types. Devices are periodically polled (responding to
a device-created event is not supported) and results are reported on CORBA event channels.
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Figure 5-22 TSSManagementModulePkg (Class Diagram)
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5.6.1.1.1 AlertFactoryWrapper (Class)

This singleton class provides a wrapper for the Alert Factory that provides automatic
location of an Alert Factory and automatic re-discovery should the Alert Factory reference
return an error. This class also allows for built-in fault tolerance by automatically failing
over to a "working" Alert Factory without the user of this class being aware that this being
done. In addition, this class defers the discovery of the Alert Factory until its first use, thus
eliminating a start-up dependency for modules that use the Alert Factory.

This class delegates all of its method calls to the system AlertFactory using its currently
known good reference to an AlertFactory. If the current reference returns a CORBA failure
in the delegated call, this class automatically switches to another reference. When there are
no good references (as is true the first time the object is used), this class issues a trader
query to (re)discover the published Alert Factory objects in the system. During a method
call, the trader will be queried at most one time and under normal circumstances, not at all.

5.6.1.1.2 CommFailureDB (Class)

This class is a utility used to log an entry in the Comm Failure log table in the database.
This table is used to log details about any comm failure that occurs in the system.

5.6.1.1.3 java.util.Timer (Class)

This class provides asynchronous execution of tasks that are scheduled for one-time or
recurring execution.

5.6.1.1.4 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

5.6.1.1.5 java.util.Vector (Class)

A Vector is a growable array of objects.

5.6.1.1.6 LogFile (Class)

This class creates a flat file for writing system trace log messages and purges them at user
specified interval. The log files created by this class are used for system debugging and
maintenance only and are not to be confused with the system operations log which is
modeled by the OperationsLog class.

5.6.1.1.7 PolledTSSImpl (Class)

This object implements the Transportation Sensor System interface as defined in IDL. This
implementation provides the base functionality required for Transporation Sensor Systems

that are polled periodically to retrieve traffic parameters. The only requirement for derived
classes is to provide an implmentation of the abstract poll method, which communicates
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over a previously connected Port to obtain the traffic parameters from a TSS.

This implementation periodically polls the field device using the derived class
implementation of the poll method. This implementation provides services such as raw
data logging, averaging/summation of data into configured zone groups, asynchronous
notification of configuration changes, and persistence/depersistence.

A DeviceFailure alert is created each time the device transitions into
HARDWARE_FAILURE. Devices that cycle in and out of HARDWARE_FAILURE will
send multiple DeviceFailure alerts so it is up to the AlertModule to prevent duplicate open
DeviceFailure alerts for the same device.

5.6.1.1.8 PortLocator (Class)

The PortLocator is a utility class that helps one to connect to the port used by the device.
The actual implementation of the operations is done by the derived classes depending on
what protocol is used for communication.

5.6.1.1.9 PushEventSupplier (Class)

This class provides a utility for application modules that push events on an event channel.
The user of this class can pass a reference to the event channel factory to this object. The
constructor will create a channel in the factory. The push method is used to push data on
the event channel. The push method is able to detect if the event channel or its associated
objects have crashed. When this occurs, a flag is set, causing the push method to attempt to
reconnect the next time push is called. To avoid a supplier with a heavy supply load from
causing reconnect attempts to occur too frequently, a maximum reconnect interval is used.
This interval specifies the quickest reconnect interval that can be used. The push method
uses this interval and the current time to determine if a reconnect should be attempted, thus
reconnects can be throttled independently of a supplier's push rate.

5.6.1.1.10 RTMS (Class)

The Remote Traffic Microwave Sensor (RTMS) is a detector manufactured by EIS, Inc.
capable of providing lane level volume, speed, and occupancy data for up to 8 lanes of a
roadway at a single location. This interface serves to identify TransportationSensorSystem
objects as being of the type RTMS. It also provides a place holder for future operations that
may not apply to TSS objects in general and are instead RTMS specific.

5.6.1.1.11 RTMSDeviceStatus (Class)

This class is used to pass raw data retrieved from the RTMS to the caller of the
RTMSProtocolHdIr getStatus() method.

m_trafficParameters - the traffic parameters sensed by the device, such as volume, speed,
and occupancy.

m_healthStatus - The health status byte reported from the RTMS. A value other than 10,
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20, 30, 40, 50, 60, or 70 indicates a hardware problem.

m_msgNum - The message number reported by the RTMS. This number is incremented
sequentially when the RTMS dumps averaged data to a retrieval area at the end of a
message period. It can be used to determine if the device is being polled too frequently or
infrequently.

5.6.1.1.12 RTMSFactory (Class)

Objects which implement RTMSFactory are capable of adding an RTMS to the system.

5.6.1.1.13 RTMSFactorylmpl (Class)

This class implements the RTMSFactory interface as defined in the IDL. It holds all
RTMSImpl objects that have been created within an instance of the
RTMSManagementModule and allows for the addition and removal of RTMS objects. It
also allows one to query all RTMS objects currently served from the factory.

This factory contains a timer that periodically fires, causing the RTMSFactorylmpl to
collect the current status of each RTMSImpl and push the collective status in a single
CORBA event.

5.6.1.1.14 RTMSImpl (Class)

This class is a derivation of the PolledTSSImpl that provides functionality for obtaining the
current traffic parameters from an RTMS device. It makes use of an
RTMSProtocolHandler to perform the device specific protocol to obtain the traffic
parameters. It moves the data from the device specific format to the generic
TSSPollResults object to allow the PolledTSSImpl to combine/average data based on zone
group configuration, perform raw data logging, and other services that are common to
Transportation Sensor System objects.

5.6.1.1.15 RTMSProtocolHdIr (Class)

This class is a utility that encapsulates the communication protocol of the RTMS device. It
provides a high level method to get the status as an object. It formats a command and sends
it to the device and receives and interprets the response from the device, passing the data
back to the caller in the form of an RTMSDeviceStatus object.

5.6.1.1.16 ServiceApplication (Class)

This interface is implemented by objects that can provide the basic services needed by a
Chartll service application. These services include providing access to basic CORBA
objects that are needed by service applications, such as the ORB, POA, Trader, and Event
Service.
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5.6.1.1.17 ServiceApplicationModule (Class)

This interface is implemented by modules that serve CORBA objects. Implementing
classes are notified when their host service is initialized and when it is shutdown. The
implementing class can use these notifications along with the services provided by the
invoking ServiceApplication to perform actions such as object creation and publication.

5.6.1.1.18 TransportationSensorSystem (Class)

A Transportation Sensor System (TSS) is a generic term used to describe a class of
technology used for detection within the transportation industry. Examples of TSS devices
range from the advanced devices, such as RTMS, to basic devices, such as single loop
detectors.

This software interface is implemented by objects that provide access to the traffic
parameters sensed by a Transportation Sensor System. Transportation Sensor Systems are
capable of providing detection for one or more detection zones. A single loop detector
would have one detection zone, while an RTMS would have 8 detection zones.

5.6.1.1.19 TSSConfiguration (Class)
This class holds configuration data for a transportation sensor system (TSS) as follows:

m_id - The unique identifier for this TSS. This field is ignored when the object is passed to
the TSS to change its configuration.

m_name - The name used to identify the TSS.
m_location - A descriptive location of the TSS.
m_dropAddress - The drop address for the device.

m_bearing - The bearing in degrees for displaying the TSS on the map. Valid values are
from -1 to 359 (-1 = bearing not defined, 0 = East, 90 = North, 180 = West, and 270 =
South). The default value is -1.

m_zoneGroups - Logical groupings of detection zones, used to provide a single set of
traffic parameters for one or more detection zones.

m_pollintervalSecs - The interval on which the TSS should be polled for its current traffic
parameters (in seconds).

m_commPortCfg - Communication configuration values.

m_portLocData - Configuration information that determines which port manager(s) should
be used to establish a connection with the SensorSystem.

m_debugComms - Flag used to enable/disable the logging of communications data for this
TSS. When enabled, command and response packets exchanged with the device are logged
to a debugging log file.
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5.6.1.1.20 TSSConfigurationCopyResults (Class)

This class is used to record successful configuration updates, errors, and warnings that
happen while copying map display options from one TSSConfiguraiton object to another.

5.6.1.1.21 TSSCurrentStatusPushTask (Class)

This class is a timer task that is executed on a regular interval. When this task is run, it
calls into the RTMSFactorylmpl object to have it collect the status for all RTMSImpl
objects and to push a CurrentStatus event with the collected data.

5.6.1.1.22 TSSDBData (Class)

This class holds data that is retrieved from the database during start-up for a Transportation
Sensor System object that existed in the system during a prior run of the software.

5.6.1.1.23 TSSEvent (Class)

This class is a CORBA union that contains varying data depending on the current value of
the discriminator.

If the discriminator is ConfigChanged, this union contains a TSSConfig object.
If the discriminator is ObjectAdded, this union contains an ObjectAddedEventinfo object.

If the discriminator is ObjectRemoved, this union contains a byte[] containing the unique
identifier for the Traffic Sensor System that was removed.

If the discriminator is CurrentStatus the union contains an array of one or more TSSStatus
objects.

If the discriminator is ModeChanged, the union contains a ModeChangedEventinfo.

If the discriminator is OpStatusChanged, the union contains an OpStatusChangedEventinfo
object.

5.6.1.1.24 TSSManagementDB (Class)

This class is a utility that provides methods for adding, removing, and updating database
data pertaining to Transportation Sensor Systems. Because this class is designed to be
generic and work for RTMS as well as other TSS derived objects, the add method requires
a model id to be passed. This allows data for a specific model to be retrieved by model
specific factories during system initialization.

5.6.1.1.25 TSSManagementModulePkg (Class)

This class is a ServiceApplicationModule used to serve an RTMSFactory object. The
RTMSFactory serves zero or more RTMS objects. By providing an implementation of the
ServiceApplicationModule interface, this class can be included in the CHART2 service
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application framework, which provides common services needed to serve CORBA objects
within the CHART 2 system.

5.6.1.1.26 TSSManagementProperties (Class)

This class provides a wrapper to the application’s properties file that provides easy access to
the properties specific to the TSSManagementModule. These properties include the name
of the file where raw traffic parameter data is to be logged, the directory where debug log
files are to be kept, and the interval at which the status of all TSS objects is to be collected
and pushed in a CORBA event.

5.6.1.1.27 TSSPollingTask (Class)

This class is a TimerTask that is used by an RTMS to schedule its asynchronous polling
with a Timer object.

5.6.1.1.28 TSSPollResults (Class)

This class is a data holder used to pass the results of device polling from the PolledTSSImpl
derived class back to the base class for processing. The traffic parameter data passed is lane
(detection zone) level. The operational status is the status as determined by the derived
class.

m_trafficParms - An array of traffic parameters for the current poll cycle, with one array
entry for each detection zone of the device.

m_opStatus - The operational status as determined by the derived class.

5.6.1.1.29 TSSStatus (Class)
This class holds current status information for a TSS as follows:
m_id - The ID of the TSS for which this status applies.

m_zoneGrpTrafficParms - The traffic parameters for each ZoneGroup of the Transporation
Sensor System as specified in the Sensor system's TSSConfiguration object.

m_mode - The communication mode of the TSS.
m_opStatus - The operational status for the TSS.

m_trafficParameterTimestamp - A timestamp that records when the traffic parameter data
was collected from the device.

m_avgSpeed - average speed at the detector leve.

m_speedRange - speed range at the detector level (avg speed).
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5.6.2 Sequence Diagrams

5.6.2.1 PolledTSSImpl:setMapDisplayOptions

This diagram shows the processing performed when a client process calls the
TSS.setMapDisplayOptions method. First a check is made to verify that the caller has the
configureTSS functional right. If not, an AccessDenied exception is thrown. If the user
does have rights, the copyMapDisplayOptionsToCurrentConfig() helper method is called
passing the new TSSConfiguration that contains the desired map display options. This
method will take a synchronization lock on the current configuraiton, and then will copy the
new TSS bearing to the configuration. It will then loop over all zone groups in the new
configuration and set the display type and display order for each. For each value that is
updated in the current TSSConfiguration the method will log a success to a
MapDIsplayOPtionsCopyResults object. For each member that cannot be set it will record
a warning or error as appropriate. If an error occurs, this method will leave the original
configuration unchanged. The MapDisplayOptionsCopyResults object is then returned to
the caller. The caller checks for errors, if there are any a CHART2Exception is thrown with
the error information. If there are none, a list of successfully copied members is obtained
from the copy results object. If at least one member was copied successfully, the database
class updateConfig() method will be called to persist the new configuration values, a list of
changed elements will be logged to the operations log and a ConfigChanged CORBA event
will be pushed. Regardless of successes, a check is next made to see if there were any
warnings. If so, they are returned to the caller.
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Figure 5-23 Polled TSSImpl:setMapDisplayOptions (Sequence Diagram)
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5.7 Mapping Device Editor

5.7.1 Sequence Diagrams

Device Editor
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Figure 5-24 DataSynchronization: HumanMachine

Beginning CHART R7 (Mapping R6), the Integrated Map in the CHART application will
handling the mapping of CHART Devices (DMS, HAR, SHAZAM, CAMERA, DETECTOR);
Device viewing, adding, updating and removing will no longer be available in the CHART
Mapping Device Editor.
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5.8 CHART Intranet & Internet Mapping GUI

There are no changes have been made in CHART Intranet and Internet Mapping GUI to
accommodate this feature. The change for this feature is described in the device editor

5.9 CHART Data Exporter Synchronization (CHART Intranet Map)
5.9.1 Class Diagrams

This Diagram shows the CHARTInventoryHandler classes
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Figure 5-25 Data Exporter Synchronization (Class Diagram)
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5.9.1.1 CHARTInventoryHandler Classes

5.9.1.2 CHARTMap.Handlers.CHARTInventoryHandler (Class)

This is a base class for inventory updates. This class contains methods to determine the
update status (add, update, or remove). In addition, this class contains a method to remove
an object from the spatial table. Derived classes must implement Compare() and Save().

5.9.1.3 CHARTMap.Handlers.DMSInventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare DMS records between the spatial and non-
spatial table. This class is also used to update or add new record(s) to the DMS spatial table.

5.9.1.4 CHARTMap.Handlers.HARInventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare HAR records between the spatial and non-
spatial table. This class is also used to update or add new record(s) to the HAR spatial table.

5.9.1.5 CHARTMap.Handlers.SHAZAMInventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare SHAZAM records between the spatial and
non-spatial table. This class is also used to update or add new record(s) to the SHAZAM
spatial table.

5.9.1.6 CHARTMap.Handlers.CHARTEventinventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare CHART Event records between the spatial
and non-spatial table. This class is also used to update or add new record(s) to the CHART
Event spatial table.

5.9.1.7 CHARTMap.Handlers.CHARTClosurelnventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare CHART Closure records between the spatial
and non-spatial table. This class is also used to update or add new record(s) to the CHART
Closure spatial table.

5.9.1.8 CHARTMap.Handlers.CameralnventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare Camera records between the spatial and non-
spatial table. This class is also used to update or add new record(s) to the Camera spatial
table.
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5.9.1.9 CHARTMap.Handlers.TssInventoryHandler (Class)

This class extends the CHART InventoryHandler class and implements the Compare() and
Save() methods. This class is used to compare detector records between the spatial and non-
spatial table. This class is also used to update or add new record(s) to the detector spatial
table.

5.9.2 Sequence Diagram

5.9.2.1 CHART Data Exporter Synchronization

This diagram shows the processing that occurs when a request to synchronize CHART Events or
Devices. The process starts by parsing the incoming query string and determines which object to
be synchronized. The process also writes each process events into the log file in the local
machine. An associated object is created once the process determines which object to be
synchronized. Then it calls the Updatelnventory method to start comparing each column of the
spatial and the non-spatial tables based on the distinct identifier. The existing spatial record is
updated by calling the UpdateByMode method if the process finds a difference between the two
tables. As an exception, a record will be removed by calling the UpdateByMode method if the
non-spatial table contains 0 or Null value for both Latitude and Longitude columns which
indicates the Events or Device has been un-mapped from the integrated map. If a record existed
in the non-spatial table but it does not exit in the spatial table, the process will then add a new
record by calling the UpdateByMode method to the spatial table unless the value of the Latitude
and Longitude columns are either 0 or Null. The process will remove the record from the spatial
table if the record by calling the UpdateByMode method only existed in the spatial table.
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6 Use Cases — NTCIP Camera

The use case diagrams depict new functionality for the CHART NTCIP Camera functionality
and also identify existing features that will be enhanced. The use case diagrams for this feature
exist in the Tau design tool in the Release7 area. The sections below indicate the title of the use
case diagrams that apply to this feature.

6.1 R7 Camera Use Cases
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Figure 6-1. R7CameraUses (Use Case Diagram)
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6.1.1 Add Video Source (Use Case)

The system shall allow the user to add video sources to the system. Video Sources include
generic unspecified video sources, "No Video Available" sources, fixed cameras, and
controllable cameras including COHU, Vicon, and NTCIP cameras. The system allows an
administrator to configure multiple video sending devices for the video source.

6.1.2 Administrator (Actor)

An administrator is a CHART user that has functional rights assigned to allow them to
perform administrative tasks, such as system configuration and maintenance.

6.1.3 Block Flash Video To Public (Use Case)

An operator shall be able to block a camera’s flash stream to the public.

6.1.4 Choose Camera For Monitor (Use Case)

An operator shall be able to choose a camera to display on a monitor from the monitor list.
The monitors shown in the list should have the correct route displayed. If a camera
contains a local and routed connecting device, local will be shown.

6.1.5 Choose Monitor For Camera (Use Case)

An operator shall be able to choose a monitor for display from the camera list. The
monitors shown in the list should have the correct route displayed. If the monitor contains a
local and routed connecting device, local will be shown.

6.1.6 Configure Video Sources (Use Case)

The system allows an administrator with the Configure Camera right to configre video
sources in the CHART system. Video Sources include generic unspecified video sources,
"No Video Available" sources, fixed cameras, and controllable cameras including COHU,
Vicon, and NTCIP cameras. The system allows an administrator to configure multiple
video sending devices for the video source.

6.1.7 Configure Flash Streaming Control (Use Case)

The system shall allow an administrator to specify a flash video stream control for the video
source. (This is the system which manages the "red button”, also known as the flash "kill
switch™.)

6.1.8 Configure Multiple Video Sending Devices (Use Case)

An administrator shall be able to configure one or more video sending devices and flash
video stream controls for each video source in the system..
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6.1.9 Configure Switches (Use Case)
The system shall allow an administrator to configure one or more switches as a video
sending device for a camera.

6.1.10 ConfigureEncoders (Use Case)
The system shall allow an administrator to configure one or more encoders as a video
sending device for a camera.

6.1.11 Control Flash Video Streams (Use Case)

An operator shall be able to control a camera’s flash stream to the public.

6.1.12 Copy Video Source (Use Case)

The system shall allow a user to copy video sources when creating new video sources.
Video Sources include generic unspecified video sources, "No Video Available" sources,
fixed cameras, and controllable cameras including COHU, Vicon, and NTCIP cameras.
The system shall allow an administrator to copy multiple (one or more) video sending
devices while copying a video source..

6.1.13 Display Camera Image (Use Case)
When the system displays a camera image on a monitor, the correct sending device will be
used based on the receiving device's video fabric.

6.1.14 Display Flash Streaming Status (Use Case)

An operator shall be able to view the streaming status of a camera.

6.1.15 Display Multiple Video Sending Devices (Use Case)
The operator shall be able to view multiple sending device configurations for a video
camera.

6.1.16 Display Video (Use Case)
An operator shall be able to display video when a camera has more than one sending device
specified.

6.1.17 Enable Flash Video to Public (Use Case)

An operator shall be able to enable a camera'’s flash stream to the public.
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6.1.18 Manage Camera (Use Case)
An operator with the correct functional rights may perform basic operations on a camera.
Please refer to the Manage Camera Use Case diagram for more detailed information.
6.1.19 Operator (Actor)
An operator is a user of the system who has been assigned a valid username/password
combination and granted roles for system access.
6.1.20 Remove Video Source (Use Case)

The system shall allow a user to remove video sources from the system.

6.1.21 System (Actor)

The System actor represents any software component of the CHART system. It is used to
model uses of the system which are either initiated by the system on an interval basis, or are
an indirect by-product of another use case that another actor has initiated.

6.1.22 Update Video Source (Use Case)

The system shall allow a user to update video source attributes. Video Sources include
generic unspecified video sources, "No Video Available™ sources, fixed cameras, and
controllable cameras including COHU, Vicon, and NTCIP cameras. The system shall
allow an administrator to configure multiple (one or more) video sending devices while
updating a video source.

6.1.23 View Cameras (Use Case)

An operator shall be able to view the details for a camera. Details include the flash
streaming configuration/status and multiple video sending devices.
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6.2 DisplayCamera (Use Case Diagram)

An operator may display any camera on any monitor subject to certain restrictions. First
the operator must have the proper functional rights to display a camera on a monitor. Next,
the operator must have the proper functional rights to display a particular camera. Finally,
that camera must be online. An operator may display a local camera on a local monitor, a
remote camera on a local monitor, a local camera on a remote monitor, or a remote camera
on a remote monitor. A local camera is a camera homed to the same server as the operator's
workstation. A local monitor refers to a monitor in the requesting operator’s monitor
group. An operator with the correct functional rights may also start and stop a camera tour
running on a local or remote monitor. A display request may also entail displaying a

camera on a monitor across switch fabrics and using a router to manage the limited number
of connections between the switch fabrics.

Starting in this release
NTCIP Cameras are supported.
(no code changes anticipated)
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Figure 6-2 Display Camera (Use Case Diagram)
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6.2.1 Build a Route (Use Case)

The Router tracks all routes between switch fabrics. The limited number of connections is
managed. This means that all requests are evaluated based on a set of business rules, and
fulfilled if possible. It is possible, based on the business rules, that a current image, using

one of the target routes, will need to be overridden. The Router will command either the
V1500 Switch or the Decoder as it builds the legs of the route.

6.2.2 Camera and Monitor On Different Switch Fabric (Use Case)

After a display request has been evaluated and it has been determined that the camera and
monitor are on different switch fabrics, a route between the camera and monitor must be
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computed and evaluated.

6.2.3 Camera and Monitor On Same Switch Fabric (Use Case)

After a display request has been evaluated and it has been determined that both the camera
and monitor are on the same switch fabric, the receiving device can be commanded directly.
For IP based cameras and monitors, a Decoder is commanded. For V1500 based cameras
and monitors, a V1500 switch is commanded.

6.2.4 Command CoreTec MPEG-4 Decoder (Use Case)

In order to accomplish the task on displaying a camera on a monitor attached to a CoreTec
MPEG-4 decoder, the system will command an IP based CoreTec MPEG-4 decoder to
perform the video switching. The decoder will actually stop receiving the video stream for
the current camera and start receiving the video stream for the new camera. It will do so by
dropping the multicast group associated with the current camera's video stream and joining
the multicast group associated with the new camera'’s video stream.

6.2.5 Command Decoder (Use Case)

In order to accomplish the task on displaying a camera on a monitor, the system will
command an IP based decoder to perform the video switching. The decoder will actually
stop receiving the video stream for the current camera and start receiving the video stream
for the new camera. It will do so by dropping the multicast group associated with the
current camera's video stream and joining the multicast group associated with the new
camera's video stream.

6.2.6 Command iMPath MPEG-2 Decoder (Use Case)

In order to accomplish the task on displaying a camera on a monitor attached to an iMPath
MPEG-2 decoder, the system will command an IP based iMPath MPEG-2 decoder to
perform the video switching. The decoder will actually stop receiving the video stream for
the current camera and start receiving the video stream for the new camera. It will do so by
dropping the multicast group associated with the current camera's video stream and joining
the multicast group associated with the new camera's video stream.

6.2.7 Command V1500 Switch (Use Case)

A V1500 Switch is commanded whenever a source and a sink on a V1500 switch need to
be connected.

6.2.8 Display Camera (Use Case)

An operator with the correct functional rights may display a camera on a monitor. See the
Display Camera use case diagram for a more detailed explanation.
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6.2.9 Display Camera On Monitor (Use Case)

An operator with the proper functional rights may display a camera on a monitor by
commanding the proper Decoder or V1500 Switch. If the camera currently displayed on
the target monitor is being controlled, and that monitor the only display within the
controlling operator's monitor group, the display request will be normally rejected. The
exception to this rule occurs if a camera is being taken offline, and the camera is being
controlled. In this case a NoVideoAvailable source is displayed on the monitor and camera
control is terminated.

6.2.10 Move To Preset (Use Case)

When the last image of a camera is removed from any monitor (as part of a new display
request), the camera will move to a default preset position if defined. A camera may also
move to a pre-defined preset as part of a display associated with a video tour.

6.2.11 Override Camera Image Display (Use Case)

The Override Camera Image use case deals with the situation where a high priority display
request comes into the system when there is no currently available route to fulfill the
request. In such a case one of routes currently in use will have to be taken for use by the
higher priority request. This means that a “No Video Available” source will be displayed
on the monitor(s) that have had their camera image overridden.

6.2.12 StartVideoTour (Use Case)

An operator with the proper functional rights may start a video tour on the selected monitor.
The video tour list is defined in the CHART Il database. The video tour list consists of a
list of cameras to be displayed in succession for a configurable dwell time.

6.2.13 StopVideoTour (Use Case)

An operator with the proper functional rights may stop a video tour running on the selected
monitor. The operator need not be the operator who started the camera tour.

6.2.14 Terminate Camera Control (Use Case)

An operator with the proper functional rights may manually terminate a camera control
session that the operator is actively using. Note that an operator who has the proper
functional rights to establish the control session will always have the proper functional
rights to terminate that session. Also, a camera control session may be terminated if that
session is overridden by an appropriately privileged operator. Also, an active control
session may be terminated if a camera is taken offline or if the camera is no longer
displayed on a monitor within the controlling operator’s monitor group as a result of
displaying a NoVideoAvailable source. Note that part of this process will include
terminating the camera control GUI, although that is beyond the scope of this document.
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6.3 MaintainCamera (Use Case Diagram)

This diagram shows use cases related to maintaining Cameras via the Maintenance GUI.
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Figure 6-3 MaintainCamera (Use Case Diagram)
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6.3.1 Control Camera (Use Case)

An operator with the proper functional rights may control a camera. In this case, control
refers to issuing commands to the camera to cause the camera to pan/tilt/zoom etc. Refer to
the send Camera Commands use case diagram for more details.

6.3.2 Poll Camera (Use Case)

A camera is polled by the system in order to establish the status of the camera control
communications path. The polling process consists of sending the camera a poll command
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and receiving a response from the camera. This is done by the system for all cameras that
are online, regardless of whether the cameras are controlled or not. It is also done
immediately after camera control has been granted so that the camera control status is
current. In addition, polling takes place while a camera is actively controlled. When a
camera is actively controlled, the polling is typically much more frequent that when the
camera is not actively controlled.

6.3.3 Put Camera Online (Use Case)

An operator with the proper functional rights can put a camera online if the camera is
currently offline. Putting the camera online makes it available for display and control to
any operators having the proper functional rights.

6.3.4 Request Camera Control (Use Case)

An operator with the proper functional rights may request control of a camera. This means
that the operator may send pan/tilt/zoom (PTZ) and other commands to the camera. The
system evaluates the request, and will accept the request, prompt the operator to override an
existing camera control session, or reject the request. If the request is accepted or the user
chooses to override an existing control session, a GUI will be launched which can be used
to send commands to the camera. The GUI itself will not be addressed in this document.

6.3.5 Take Camera Offline (Use Case)

Operators with the proper functional rights may take a camera offline. A camera that has
been taken offline may not be displayed or controlled until it is put back online.

6.3.6 Terminate Camera Control (Use Case)

An operator with the proper functional rights may manually terminate a camera control
session that the operator is actively using. Note that an operator who has the proper
functional rights to establish the control session will always have the proper functional
rights to terminate that session. Also, a camera control session may be terminated if that
session is overridden by an appropriately privileged operator. Also, an active control
session may be terminated if a camera is taken offline or if the camera is no longer
displayed on a monitor within the controlling operator’s monitor group as a result of
displaying a NoVideoAvailable source. Note that part of this process will include
terminating the camera control GUI, although that is beyond the scope of this document.

6.3.7 View Camera Details for Maint (Use Case)

The details for Camera devices shall be available for viewing for the purpose of performing
maintenance, as specified in the View Device Details For Maint use case.
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6.3.8 View Camera List for Maint (Use Case)

The system shall allow the user to view a list of Cameras that are candidates for device
maintenance as specified in the View Device List for Maint use case.

6.3.9 View Device Details For Maint (Use Case)

The system shall allow the details for a device to be viewed for the purpose of performing
maintenance. This shall be supported for DMS, HAR, SHAZAM, TSS, and Camera
devices. The details shall include the device type, name, and location left justified near the
top of the page. All other information on the page shall also be left justified. Any actions
that apply to the device in its current mode and based on the user's rights shall be available
toward the top of the page, under the device type/name/location. The list of actions
available for a device shall match the actions available for the device within the standard
GUI, except as follows: The list of actions available shall exclude the ability to copy the
device. The list of actions available shall exclude and the ability to remove the device.
Exceptions specific to a device type may also apply and are specified in the extending use
cases where applicable. The data displayed for a device shall match the data displayed for
the device if the user were to view details for the device for other purposes (non
maintenance activities) except as specified in extending use cases.

6.3.10 View Device List For Maint (Use Case)

The system shall allow the user to view a list of devices that are candidates for
maintenance. This shall include the ability to list DMS, HAR, SHAZAM, TSS, and
Camera devices (in separate lists). Each list will identify the type of devices that are shown
in the list. Each list can include all CHART devices of the selected type, or can be pre-
filtered. The pre-filtering can be done by device mode/status or using the GUI's folder
feature. When the folder feature is used, only devices that exist in folders that are tagged
with the user's operations center are shown. If no such devices exist then all CHART
devices of the specified type are shown (unfiltered list). The list of devices will show the
number of devices that appear in the list. If the device is filtered, the list will also show the
number of devices that would appear if the list is unfiltered and will show the filter(s) in
use. The user shall be able to remove all filtering from a list that is filtered. The list will
show each device with an icon to identify the device type and mode/status, the device
name, and the device location. Each list will provide access to a details page for each
device shown.
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6.4 ManageCamera (Use Case Diagram)

An operator will interact with cameras in a variety of ways. Cameras may be taken online
or offline. Monitors may be taken online or offline as well. Cameras may be displayed.
Cameras may also be controlled. Note that the term control as it applies to cameras has a
slightly different meaning than when applied other types of CHART devices, such as
DMSs. An operator who controls a camera establishes a control session which typically
lasts some number of minutes. During this control session, the operator sends multiple
commands to the camera (e.g., Pan Left, Pan Stop). While the session is active, no other
operator may send commands to the camera. An operator may also view which cameras are
displayed on which monitors. Also, a camera may be revoked for display or control.
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Figure 6-4ManageCamera (Use Case Diagram)
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6.4.1 Control Camera (Use Case)

An operator with the proper functional rights may control a camera. In this case, control
refers to issuing commands to the camera to cause the camera to pan/tilt/zoom etc. Refer to
the send Camera Commands use case diagram for more details.

6.4.2 Display Camera (Use Case)

An operator with the correct functional rights may display a camera on a monitor. See the
Display Camera use case diagram for a more detailed explanation.

6.4.3 Display No Video Available Source On Monitor (Use Case)

A No Video Source will be displayed on a monitor when the camera image has been
removed without being replaced by a new camera image. A No Video Source acts
essentially like another camera in the system.

6.4.4 Manage Camera (Use Case)

An operator with the correct functional rights may perform basic operations on a camera.
Please refer to the Manage Camera Use Case diagram for more detailed information.

6.4.5 Manage Camera Control (Use Case)

An operator with the proper functional rights may either request control of a camera or
terminate control of a camera. If the camera control request is successful, a camera control
session is established. See the Request Camera Control use case for further details. When
camera control is terminated, the camera control session is terminated. See the Terminate
Camera Control use case for further details.

6.4.6 Move to Preset (Use Case)

A user with control of a camera shall be able to move the camera to a preset position stored
with the camera. The Move to Preset Use Case can also invoked by a camera tour with a
preset associated with a camera.

6.4.7 Poll Camera (Use Case)

A camera is polled by the system in order to establish the status of the camera control
communications path. The polling process consists of sending the camera a poll command
and receiving a response from the camera. This is done by the system for all cameras that
are online, regardless of whether the cameras are controlled or not. It is also done
immediately after camera control has been granted so that the camera control status is
current. In addition, polling takes place while a camera is actively controlled. When a
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camera is actively controlled, the polling is typically much more frequent that when the
camera is not actively controlled.

6.4.8 Put Camera Online (Use Case)

An operator with the proper functional rights can put a camera online if the camera is
currently offline. Putting the camera online makes it available for display and control to
any operators having the proper functional rights.

6.4.9 Put Monitor Online (Use Case)

An operator with the proper functional rights can put a monitor online if the monitor is
currently offline. Putting the monitor online makes it available for display to any operators
having the proper functional rights.

6.4.10 Remove Camera From Monitors (Use Case)

When a camera has been taken offline, the camera image must be removed from any
monitors on which it is displayed.

6.4.11 Revoke Control (Use Case)

An operator who revokes control of a camera does so from specific organizations. Since
operators themselves are not “owned” by an organization, the organization of the camera
control session is determined by the operators chosen (or assigned) monitor group.

6.4.12 Revoke Display (Use Case)

An operator who revokes display of a camera does so for a specific organization's
monitor(s). This can include multiple organizations. This means that monitors owned by
that organization cannot have the revoked camera image displayed on them. This includes
a specific capability to block from the public (meaning monitors designated as public will
be revoked).

6.4.13 Send Camera Commands (Use Case)

An operator with the proper functional rights may send commands to a camera. This
includes sending the command to the camera and receiving a response from the camera.
Commands sent to the camera include pan, tilt, zoom, iris control, focus, save preset, move
to preset, and color balance control commands. Commands may also include camera reset,
camera power, and camera titling commands.

6.4.14 Store Presets (Use Case)

A user with control of a camera shall be able to store a camera location (PTZ position) as a
camera preset. Up to ten presets can be stored per camera. Camera position and title are
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stored in the camera for efficiency, as well as in the CHART database.

6.4.15 Take Camera Offline (Use Case)

Operators with the proper functional rights may take a camera offline. A camera that has
been taken offline may not be displayed or controlled until it is put back online.

6.4.16 Take Monitor Ofline (Use Case)

Operators with the proper functional rights may take a monitor offline. A monitor that has
been taken offline may not be displayed on until it is put back online

6.4.17 Terminate Camera Control (Use Case)

An operator with the proper functional rights may manually terminate a camera control
session that the operator is actively using. Note that an operator who has the proper
functional rights to establish the control session will always have the proper functional
rights to terminate that session. Also, a camera control session may be terminated if that
session is overridden by an appropriately privileged operator. Also, an active control
session may be terminated if a camera is taken offline or if the camera is no longer
displayed on a monitor within the controlling operator’s monitor group as a result of
displaying a NoVideoAvailable source. Note that part of this process will include
terminating the camera control GUI, although that is beyond the scope of this document.

6.4.18 View Monitor Assignments (Use Case)

An operator may view which cameras or camera tours are assigned to which monitors. This
information will be made available by the server for the GUI to interpret. The presentation
to the user is beyond the scope of this design.
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6.5 ManageCameraControl (Use Case Diagram)

An operator may control establish a camera control session which will allow the operator to
issue Pan/Tilt/Zoom and other commands to the camera while that control session is active.
Only one camera control session at a time will be active so that only one operator at a time
may control a particular camera. The cameras that are available for an operator to control
include only those cameras that are displayed on monitors that are within the operator’s
monitor group. Presumably, the monitors are physically visible to the operator. This is so
that the operator will be able to see the camera image while the camera is actually being
moved. In addition an operator may be able to override an existing camera control session,
thereby taking control of a camera from another operator. The specific business rules
which govern camera control override are described in the Override Camera Control use
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6.5.1 Check If Camera Controlled (Use Case)

In order to evaluate a camera control request, the system must determine whether the
camera is currently controlled by another operator.

6.5.2 Check If Camera Local Monitor Display (Use Case)

A camera control request will only be granted if the camera is displayed on a monitor that is
in the monitor group of the operator requesting control. This is to implement the
requirement that an operator may only control a camera when the operator can actually see
the camera.

6.5.3 Control Camera (Use Case)

An operator with the proper functional rights may control a camera. In this case, control
refers to issuing commands to the camera to cause the camera to pan/tilt/zoom etc. Refer to
the send Camera Commands use case diagram for more details.

6.5.4 Evaluate Camera Control Request (Use Case)

An operator may control establish a camera control session which will allow the operator to
issue Pan/Tilt/Zoom and other commands to the camera while that control session is active.
Only one camera control session at a time will be active so that only one operator at a time
may control a particular camera. The cameras that are available for an operator to control
include only those cameras that are displayed on monitors that are within the operator’s
monitor group. Presumably, the monitors are physically visible to the operator. This is so
that the operator will be able to see the camera image while the camera is actually being
moved. In addition an operator may be able to override an existing camera control session,
thereby taking control of a camera from another operator. The specific business rules
which govern camera control override are described in the Override Camera Control use
case.

6.5.5 Grant Camera Control (Use Case)

When a camera control request has been granted, the "circuit" is established, the control
session becomes fully active, and the camera is polled so that the camera status may be
immediately updated.

6.5.6 Manage Camera Control (Use Case)

An operator with the proper functional rights may either request control of a camera or
terminate control of a camera. If the camera control request is successful, a camera control
session is established. See the Request Camera Control use case for further details. When
camera control is terminated, the camera control session is terminated. See the Terminate
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Camera Control use case for further details.

6.5.7 Notify Operator of Camera Control Status (Use Case)

An operator will be notified of camera control status under a number of circumstances. If
another operator overrides the controlling operator's camera control session, the controlling
operator will be notified. If an administrator with sufficient privileges takes a camera
offline, then the controlling operator will be notified. Also, if the controlled camera is no
longer displayed on a monitor within the controlling operator’s monitor group, the
controlling operator will be notified that their camera control session has been terminated.
The actual mechanism used to notify the operator through the GUI is beyond the scope of
the server side design.

6.5.8 Override Camera Control (Use Case)

The Override Camera Control use case is invoked when an operator with the proper
functional rights requests control of a camera that is currently controlled by another
operator but where control would otherwise be allowed. If, based on a set of business rules,
the operator may override the existing camera control session, the requesting operator will
have the option to override the existing camera control session. If the requesting operator
chooses to override, the existing control session will be terminated and the new one will
start. Note that if the operator does choose to override an existing control session, control
may not be granted immediately. This is because the existing camera control session will
not terminate until all long running commands, such as setting a title on certain types of
cameras, have completed. A requesting operator may override an existing camera control
session based when the requesting operator has the Override Camera Control functional
right for the camera’s owning organization

6.5.9 Poll Camera (Use Case)

A camera is polled by the system in order to establish the status of the camera control
communications path. The polling process consists of sending the camera a poll command
and receiving a response from the camera. This is done by the system for all cameras that
are online, regardless of whether the cameras are controlled or not. It is also done
immediately after camera control has been granted so that the camera control status is
current. In addition, polling takes place while a camera is actively controlled. When a
camera is actively controlled, the polling is typically much more frequent that when the
camera is not actively controlled.

6.5.10 Request Camera Control (Use Case)

An operator with the proper functional rights may request control of a camera. This means
that the operator may send pan/tilt/zoom (PTZ) and other commands to the camera. The
system evaluates the request, and will accept the request, prompt the operator to override an
existing camera control session, or reject the request. If the request is accepted or the user
chooses to override an existing control session, a GUI will be launched which can be used
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to send commands to the camera. The GUI itself will not be addressed in this document.

6.5.11 Terminate Camera Control (Use Case)

An operator with the proper functional rights may manually terminate a camera control
session that the operator is actively using. Note that an operator who has the proper
functional rights to establish the control session will always have the proper functional
rights to terminate that session. Also, a camera control session may be terminated if that
session is overridden by an appropriately privileged operator. Also, an active control
session may be terminated if a camera is taken offline or if the camera is no longer
displayed on a monitor within the controlling operator’s monitor group as a result of
displaying a NoVideoAvailable source. Note that part of this process will include
terminating the camera control GUI, although that is beyond the scope of this document.
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6.6 R7VerifyNTCIPCameraCompatibility (Use Case Diagram)

This diagram shows the use cases for the NTCIP Camera Compatibility Tester, a stand
alone tool made available to Camera vendors to determine if their NTCIP camera is
compatible with the CHART system.
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Figure 6-6 R7VerifyNTCIPCameraCompatibility (Use Case Diagram)

CHART R7 Detailed Design 6-19 03/02/2010



6.6.1 Configure NTCIP Camera Compatibility Tester (Use Case)

This use case allows the user to configure settings in the camera tester to support testing.

6.6.2 Perform NTCIP Camera Compatibility Tests (Use Case)

The NTCIPCompatibilityTest shall allow Camera suppliers to test if an NTCIP Camera is
compatible with the CHART system.

6.6.3 Save NTCIP Camera Compatibility Test Results (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to save the test results to a
file.

6.6.4 Set Pan-Tilt Speed (Use Case)

The system will adjust camera pan/tilt speed based on the current zoom level and
configured minimum and maximum pan/tilt speeds.

6.6.5 Test Adjust Focus Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Adjust Focus feature operates properly on an NTCIP Camera.

6.6.6 Test Adjust Iris Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Adjust Iris feature operates properly on an NTCIP Camera.

6.6.7 Test Auto Focus Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Auto Focus feature operates properly on an NTCIP Camera.

6.6.8 Test Auto Iris Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Auto Iris feature operates properly on an NTCIP Camera.

6.6.9 Test Go to Preset Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Go to Preset feature operates properly on an NTCIP Camera.
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6.6.10 Test Pan Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Pan feature operates properly on an NTCIP Camera.

6.6.11 Test Poll Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Poll
Camera command operates properly

6.6.12 Test Power Camera On Off Command (Use Case)
The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Set Power On/Off feature operates properly on an NTCIP Camera.

6.6.13 Test Set Default Title Line One Camera Command (Use Case)
The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Set Default Title Line one feature operates properly on an NTCIP Camera.

6.6.14 Test Set Default Title Line Two Camera Command (Use Case)
The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Default Title line two operates properly on an NTCIP Camera.

6.6.15 Test Set Preset Camera Command (Use Case)
The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Set Preset feature operates properly on a NTCIP Camera.

6.6.16 Test Tilt Camera Command (Use Case)
The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Tilt feature operates properly on an NTCIP Camera.

6.6.17 Test Zoom Camera Command (Use Case)

The NTCIP Camera Compatibility Tester shall allow the user to test if the CHART Camera
Zoom feature operates properly on an NTCIP Camera.
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6.7 SendCameraCommands (Use Case Diagram)

An operator with the proper functional rights may control a camera. Once a control session
has been established, the operator will use the camera control GUI to issue control
commands to the camera. Those commands include pan, tilt, zoom, iris, focus, color
balance, camera reset, preset, and camera title commands. For each command sent to the
camera, a response shall be received from the camera. In addition to commands sent by the
user, the system will send poll commands to the camera and evaluate the responses from
those poll commands. The Poll Camera use case is described as part of the Manage Camera
use case diagram. Note that each type of command will have separate functional rights so
that some operators may be able to send pan, tilt, and zoom commands to the camera but
will not be allowed to set camera's color balance, for instance. Only COHU 3955, Surveyor
VFT, and NTCIP cameras may be controlled. COHU 3955 and NTCIP commands will be
sent to the camera through an IP based encoder, which will convert IP control commands to
serial camera control commands which will be sent to the camera over the encoder's COM
port. Surveyor VFT commands will be sent through either an IP based Encoder or a
Command Processor which in turn sends over an RS-232 port. The Command Processor
manages sending commands to multiple cameras attached to a single RS-232 port.
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Figure 6-7 SendCameraCommands (Use Case Diagram)

6.7.1 Control Camera (Use Case)

An operator with the proper functional rights may control a camera. In this case, control
refers to issuing commands to the camera to cause the camera to pan/tilt/zoom etc. Refer to
the send Camera Commands use case diagram for more details.
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6.7.2 Control COHU 3955 Camera (Use Case)

The Control COHU camera use case provides the functionality needed to send commands
to COHU 3955 cameras. The command will be built, meaning that the command bytes will
be generated, and those commands will be sent to the camera. Each command sent to the
camera should elicit a response. Should no response be received from the camera, an error
shall be returned to the user indicating that the command has failed. However, the camera
will remain online and available to continue to receive commands.

6.7.3 Control NTCIP Camera (Use Case)

The NTCIP camera use case provides the functionality needed to send commands to NTCIP
cameras. The command will be built, meaning that the command bytes will be generated,
and those commands will be sent to the camera. Each command sent to the camera should
elicit a response. Should no response be received from the camera, an error shall be
returned to the user indicating that the command has failed. However, the camera will
remain online and available to continue to receive commands.

6.7.4 Control Surveyor VFT Camera (Use Case)

The Control Surveyor VFT camera use case provides the functionality needed to send
commands to Surveyor VFT cameras. The command will be built, meaning that the
command bytes will be generated, and those commands will be sent to the camera. Each
command sent to the camera should elicit a response. Should no response be received from
the camera, an error shall be returned to the user indicating that the command has failed.
However, the camera will remain online and available to continue to receive commands.

6.7.5 Execute Command (Use Case)

For the NTCIP camera, certain commands (such as setting a camera title) require multiple
commands to be sent to the camera. Camera control request processing for the NTCIP
camera includes building the binary command, sending that command to the camera via a
CameraControlComPort or IP based Encoder, and receiving a response from the camera via
the CameraControlComPort or IP based Encoder.

6.7.6 Execute Command Macro (Use Case)

For the Surveyor VFT camera, certain commands (such as setting a camera title) require
multiple commands to be generated from a compiled macro. Once these simple commands
have been assembled, camera control request processing for the Surveyor VFT camera
includes actually building the simple binary command, sending that command to the
camera via a Command Processor or IP based Encoder and receiving a response from the
camera via the Command Processor or IP based Encoder.
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6.7.7 Execute Simple Command (Use Case)

Simple camera control request processing for the Surveyor VFT camera includes actually
building the simple binary command, sending that command to the camera via either a
Command Processor or an IP based Encoder and receiving a response from the camera via
the Command Processor or IP based Encoder.

6.7.8 Process3955ControlRequests (Use Case)

Camera control request processing for the COHU 3955 includes actually building the
binary command, sending that command to the camera via an IP sending device and
receiving a response from the camera via an IP sending device. Although the camera itself
sends and receives data using an RS-422 connection, CHART instead communicates with
an IP based encoder that converts TCP/IP data to serial data for transmission to the camera,
and converts serial data from the camera to TCP/IP for transmission to the system.

6.7.9 Send Camera Commands (Use Case)

An operator with the proper functional rights may send commands to a camera. This
includes sending the command to the camera and receiving a response from the camera.
Commands sent to the camera include pan, tilt, zoom, iris control, focus, save preset, move
to preset, and color balance control commands. Commands may also include camera reset,
camera power, and camera titling commands.

6.7.10 Send to Comm Port (Use Case)

A comm port is used for control of NTCIP cameras from the tester. Commands are sent
to/and received from the comm port. The comm port takes communicates with the camera
via RS-232.

6.7.11 Send to Encoder (Use Case)

An IP based Encoder can be used for control of COHU 3955, Vicon Surveyor VFT, or
NTCIP cameras. Commands are sent to/and received from the Encoder. The Encoder
itself, takes communicates with the camera via RS-232 or RS-422.

6.7.12 SendToCommandProcessor (Use Case)

The utilize command processor use case encompasses sending and receiving camera
commands to/from multiple cameras attached to a single RS-232 port.
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6.8 View NTCIP Camera Compatibility Test Results (Use Case)

The NTCIP Camera Compatibility Tester shall provide output that shows the user the
results of the tests that are run.
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Send to Comm Port

6.8.1 Control Camera (Use Case)

An operator with the proper functional rights may control a camera. In this case, control
refers to issuing commands to the camera to cause the camera to pan/tilt/zoom etc. Refer to
the send Camera Commands use case diagram for more details.

6.8.2 Control COHU 3955 Camera (Use Case)

The Control COHU camera use case provides the functionality needed to send commands
to COHU 3955 cameras. The command will be built, meaning that the command bytes will
be generated, and those commands will be sent to the camera. Each command sent to the
camera should elicit a response. Should no response be received from the camera, an error
shall be returned to the user indicating that the command has failed. However, the camera
will remain online and available to continue to receive commands.

6.8.3 Control NTCIP Camera (Use Case)

The NTCIP camera use case provides the functionality needed to send commands to NTCIP
cameras. The command will be built, meaning that the command bytes will be generated,
and those commands will be sent to the camera. Each command sent to the camera should
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elicit a response. Should no response be received from the camera, an error shall be
returned to the user indicating that the command has failed. However, the camera will
remain online and available to continue to receive commands.

6.8.4 Control Surveyor VFT Camera (Use Case)

The Control Surveyor VFT camera use case provides the functionality needed to send
commands to Surveyor VFT cameras. The command will be built, meaning that the
command bytes will be generated, and those commands will be sent to the camera. Each
command sent to the camera should elicit a response. Should no response be received from
the camera, an error shall be returned to the user indicating that the command has failed.
However, the camera will remain online and available to continue to receive commands.

6.8.5 Execute Command (Use Case)

For the NTCIP camera, certain commands (such as setting a camera title) require multiple
commands to be sent to the camera. Camera control request processing for the NTCIP
camera includes building the binary command, sending that command to the camera via a
CameraControlComPort or IP based Encoder, and receiving a response from the camera via
the CameraControlComPort or IP based Encoder.

6.8.6 Execute Command Macro (Use Case)

For the Surveyor VFT camera, certain commands (such as setting a camera title) require
multiple commands to be generated from a compiled macro. Once these simple commands
have been assembled, camera control request processing for the Surveyor VFT camera
includes actually building the simple binary command, sending that command to the
camera via a Command Processor or IP based Encoder and receiving a response from the
camera via the Command Processor or IP based Encoder.

6.8.7 Execute Simple Command (Use Case)

Simple camera control request processing for the Surveyor VFT camera includes actually
building the simple binary command, sending that command to the camera via either a
Command Processor or an IP based Encoder and receiving a response from the camera via
the Command Processor or IP based Encoder.

6.8.8 Operator (Actor)
An operator is a user of the system who has been assigned a valid username/password
combination and granted roles for system access.

6.8.9 Process3955ControlRequests (Use Case)

Camera control request processing for the COHU 3955 includes actually building the
binary command, sending that command to the camera via an IP sending device and
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receiving a response from the camera via an IP sending device. Although the camera itself
sends and receives data using an RS-422 connection, CHART instead communicates with
an IP based encoder that converts TCP/IP data to serial data for transmission to the camera,
and converts serial data from the camera to TCP/IP for transmission to the system.

6.8.10 Send Camera Commands (Use Case)

An operator with the proper functional rights may send commands to a camera. This
includes sending the command to the camera and receiving a response from the camera.
Commands sent to the camera include pan, tilt, zoom, iris control, focus, save preset, move

to preset, and color balance control commands. Commands may also include camera reset,
camera power, and camera titling commands.

6.8.11 Send to Comm Port (Use Case)

A comm port is used for control of NTCIP cameras from the tester. Commands are sent

to/and received from the comm port. The comm port takes communicates with the camera
via RS-232.

6.8.12 Send to Encoder (Use Case)

An IP based Encoder is used for control of either COHU 3955, Vicon Surveyor VFT, or
NTCIP cameras. Commands are sent to/and received from the Encoder. The Encoder
itself, takes communicates with the camera via RS-232 or RS-422.

6.8.13 SendToCommandProcessor (Use Case)

The utilize command processor use case encompasses sending and receiving camera
commands to/from multiple cameras attached to a single RS-232 port.
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7 Detailed Design — NTCIP Camera

7.1 Human-Machine Interface

7.1.1 Add/Edit NTCIP Camera

The existing screens used to add a camera to the system or to edit an existing camera are changed
to support the NTCIP camera model. When adding a new camera to the system, a new model
choice is available, NTCIP. See the Camera Model field in the screen shot below:

Add Camera
Camera Model New!
Name
Owning Organization —Select— L4
Maintaining

Organization —Select— "

Sending Device(s)
Encoder(s) Add

Switch(s) Add

When Camera Model is set to NTCIP, additional configuration fields appear that are specific to
the NTCIP Camera Model. This includes the NTCIP Community String, HDLC Framing option,
and speeds for each type of camera movement (pan, tilt, zoom, focus). The screen capture below
provides an example of how these configuration options will appear. Note that the speeds for
pan and tilt will actually include two speeds, a min and max, to support variable speed panftilt.
Two additional fields will also be included to specify the min and max zoom values supported by
the camera. These two fields are also required for variable speed pan/tilt and not shown.

Control Device @ 1P via CODEC O Command Processor & Comm Port
Model Type @ CORETEC MPEG4 O iMPath MPEG2
Hostname / IP
Port

NTCIP Community

NTCIP HDLC Framing Required [.d]
NTCIP Variable Control Pan Speed ~Select- | v

Newd
NTCIP Variable Control Tilt Speed -Select- v

NTCIP Variable Control Zoom Speed |-Select- v
NTCIP Variable Control Focus Speed | -Select- v
COMM PORT SETTINGS FOR INFORMATIONAL PURPOSES ONLY:

300 Ceoo 1200 O2400 4800 @9600 O 19200

Baud
28800 38400 O57600 O 115200

DataBits ©5 O6 07 @8

Parity @nNone OSpace OmMark OQEven Qo0dd
StopBits @1 O15 O2
Flow

Control @None O XON/XOFF (ORTS/CTS

Polling Enabled Outside Of ONo ®Yes
Control Session
Poll Interval (seconds) 300

Poll Interval Within Control n
Session (seconds)
Device Logging Enabled @No  Oves

Default Title(s) Line 1

Line 2
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7.1.2 View NTCIP Camera Details

The Camera Details page is changed to show fields specific to NTCIP Cameras when the
Camera model is set to NTCIP. The fields included are those discussed above regarding
Add/Edit Camera and and example is shown below. Note that additional fields will also appear
on this screen that are required for variable speed pan/tilt, such as min/max pan and tilt speeds
(instead of a single speed for each) and min/max zoom values.

Control Communication Settings: i

Control Device Type: P

NTCIP Community String public New!
NTCIP HDLC Framing: ENABLED

Codec Hostname / IP Address: 170.90.22.15
Model Type: CoreTec MPEG 4
Codec Port: 5000

Camera Baud: 9600

Camera Data Bits: 8

Camera Parity: None

Camera Stop Bits: 1

Camera Flow Control: None

Controllable Camera Settings: i

Polling Interval 4 seconds
In Control Session:

Polling Interval 300 seconds
Outside of Control Session:

Device Logging: QOFF

Default Title Line 1: TITLE LINE 1
Default Title Line 2: title line 2

NTCIP Variable Control Pan Speed: 127
NTCIP Variable Control Tilt Speed: 127
NTCIP Variable Control Zoom Speed: 127
NTCIP Variable Control Focus Speed: 127

MNew!

7.1.3 Control NTCIP Camera

The camera control dialog for NTCIP cameras will operate like the control dialogs that currently
exist for Vicon and Cohu cameras. Some features of the Vicon and Cohu cameras are not
supported by the NTCIP camera model and those features will not appear on the NTCIP camera
control dialog, however the features that do exist will operate identically to the Vicon and Cohu
versions of these features. See the sample NTCIP camera control dialog below:

/€ Camera: SIM TestCam1 - CHART - Windows Internet Explorer Q@

Camera: SIM TestCam1

Status:  Online

A Center:
( ’ User:
Image
Y Titles:
Local SIM HAM SHA Mon1
Displays:
Zoom In Out Current
Preset:
Manual Focus Near Far
Manual Iris Open Close
Power Off] Msg Setugl

Presets:
— SelectPreset - yvf

CHART R6.02 /20 © 2002-2010 MDSHA. All rights reserved.
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The following features are supported on the NTCIP Camera control dialog:

Pan, tilt, zoom, focus (in/out), auto focus, iris (open/close), auto iris, set titles (2 lines), power

off, power on, set preset, move to preset.

7.1.4 NTCIP Camera Compliance Tester

The NTCIP Camera Compliance Tester is a stand-alone application that includes its own
installer, separate from the CHART system. The main window of the application will, contain a
text area where informational messages appear, a menu system, and a camera control area. A

mock up of this screen is shown below.

() NTCIP Camera Compliance Tester

AEX)

File Configuraton Test Help

- Result
02/17/11 09:32:04_781 EE e R R S R R

02/17/11 09:32:04.813 CHART NICIP Camera Compliance Tester 7.0

02/17/11 09:32:04.813 **kkkkkkkkhkkhhhhhhhhhhhhdhhhhhhhhhhhhhhhdhhhhhkhdddhk

- Camera Control
Pan/Tilt

*

&

Zoom

Preset

Focus

Iris

Q

ti

Figure 7-1. NTCIP Camera Compliance Tester (Main Screen)

After comms settings are configured and the Connect button is hit, once the camera connection is
established, the Connect light turns green and all control buttons become active, as shown below.
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-
() NTCIP Camera Compliance Tester E] [
File Configuration Test Help

- Result - Camera Control

02/17/11 09:29:34.042 **kkkkkkkhdkdhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhhhkh pan/Tilt -

02/17/11 09:29:34.120 CHART NICIP Camera Compliance Tester 7.0 m

02/17/11 09:29:34.167 *dkddddddoddddddddoddddddddoddddddddoddddddddoddddddddods E "L [:]
-3

02/17/11 09:29:37.182 #¥kdkkdddkddddkdkdhddkdhdkddkhdddkddddhhhdddhdddhhdkdddkddkdhdddds %

02/17/11 09:29:37.182 Connected to camera

02/17/11 09:29:37.182 ks sk desd dede e dedede e s e s e e e s e e e e e e e e e e e e e e e e e Zoom

02/17/11 09:29:43.43] **dkkkdkdhdhdhhhdhhddhdhddddhhdddhbddbhdhbdhhdhhddbddd

02/17/11 09:29:43.431 Disonnected from camera
02/17/11 09:29:43.431 *dkddkddddddddddddddddddddddkdddddddkdddddddkddddddds

Preset
02/17/11 09:29:44.197 *%dkkdkdddhddddddhddddhdddhddhbddhhhddddddddddhddhds Select Preset [v:
02/17/11 09:29:44.197 Connected to camera —
02/17/11 09:29:44.107 #kdkkdddddddhddddhddhhhddddhhddddhdddhhhddddhhdddds

H <

02/17/11 09:29:46_275 EE R e R e R R S e R ’ 0 ] [ - ]
02/17/11 09:29:46.275 Disonnected from camera
02/17/11 09:29:46.290 EE R e R R R R FOGJS

[¥] Manual Focus
02/17/11 09:29:46.759 *kkkkkdkkhdhdkhhhhhhhhhhhhhhhdhhdhhdhhhhhdhhhhhhhdhdhk
02/17/11 09:29:46.759 Connected to camera D :]

- . EE 2 Rk *

02/17/11 09:29:46.759 #*kdkdddkddkdddkddkdhddhddhddkhddddhddhhddddhhdhhddddhddhddds

Iris

[] Manual Iris

9 Power Off
Msg Setup

Figure 7-2 NTCIP Camera Compliance Tester (Connecting)

Result Area

The result area contains information about the tests as they are run. The text in this area can be
saved to a file after testing to allow the vendor to provide their testing results to SHA. The area
can also be cleared if desired to start a fresh set of results.

Camera Control Area

The Camera Control area of the main window is used to send control commands to the camera,
such as Pan, Tilt, Zoom, and Focus. Presets can also be saved and used from this area. Note that
the screen mock up may change in appearance, but is used to convey the idea that controls for
these features will exist in a separate area of the main window.

File Menu

The File Menu rovides the ability to save the results shown in the output area, or to clear the
output area. A menu item also exists to allow the user to exit the application.
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Configuration Menu

The configuration menu provides access to the communications configuration dialog. This
dialog allows the user to configure settings related to communications with and manipulation of
the camera being tested. The tester application supports two types of communications; direct
connect RS-232 or TCP/IP. A mock up of the communications configuration dialog is shown
below for TCP/IP and RS-232 communications:

(®) Communication Settings

~Communications Type

~TCP/IP Settings

@ TCPP

IP Address:
Port:

127.0.0.1
8000

~General Settings
Drop Address:
SNMP Community:
HDLC Frame Required:

Minimum Pan Speed
Maximum Pan Speed
Minimum Tilt Speed
Maximum Tilt Speed
Zoom Speed

Focus Speed

Manual Focus

Manual Iris

Minimum Zoom Position

Maximum Zoom Position

Receive, Initial Timeout (ms):

1

administrator

O

30000

15

OO

[ Save Settings ][ Cancel ]

(#) Communication Settings

~Communications Type

RS232 Settings

OTcepp

Comm Port Name:
Baud Rate:

Data Bits:

Parity:

Stop Bits:

Flow Control:

CcoM1

| 9600

None

|None

~General Settings
Drop Address:
SNMP Community:

HDLC Frame Required:
Receive, Initial Timeout (ms):
Minimum Pan Speed
Maximum Pan Speed
Minimum Tilt Speed

Maximum Tilt Speed

Zoom Speed

Focus Speed

Manual Focus

Manual Iris

Minimum Zoom Position

Maximum Zoom Position

1
administrator
O

30000

15

oad

| savesettngs || cancel |

Figure 7-3 NTCIP Camera Compliance Tester (Configuration)

Tests Menu

The tests menu provides access to tests that can be run that do not require camera movement and
instead result in status being added to the output area. An example is for the Poll command,
which causes the application to poll the camera and display the poll results in the output area.

Help Menu

The help menu provides access to version information and a help page.
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7.2 System Interfaces

The class diagrams in this section describe the CORBA interface classes and relationships that
are being added or modified to support the NTCIP Camera feature.

7.2.1 Class Diagrams

7.2.1.1 VideoHighLevel (Class Diagram)

This diagram shows the High Level CHART Il CORBA interfaces. This diagram does not
show all VideoService IDL elements, but shows the highest level elements and their
interrelationships. For further details, see VideoHighLevel-VideoSource, VideoHighLevel-
VideoSink, and VideoHighLevel-VideoTransmission diagrams. The collection of these last
three diagrams show all planned CORBA/IDL interface objects for the CHART Il Video
Service. In all four of these diagrams, some boxes are shown indicating objects planned to
be implemented for later releases. These objects have been considered for future planning
purposes, to ensure than the current design is well-thought out enough to be able to
accommodate future planned enhancements.

This diagram shows cameras and related information generally on the left side, monitors
and related information generally on the right side, and video transmission and routing
capabilities in the central part of the diagram. The VideoProvider interface is the top of the
interface set which contains the VideoCamera interface. VideoSource includes video
sources including fixed cameras, image generators, etc. Likewise on the right side,
VideoCollector is at the top, opposite VideoProvider, with VideoSink and Monitor lower
down. In addition to VideoSource and VideoSink objects, BridgeCircuit objects will also
be VideoProviders and VideoCollectors, since any bridge circuit both collects video from
some other VideoProvider and provides video to the next VideoCollector in line. Multiple
bridge circuits may be present between the ultimate VideoProvider (i.e., the VideoSource,
that is, the camera, the true source of the image) and the ultimate VideoCollector (i.e., the
VideoSink, that is, the monitor, the final sink of the image).
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Figure 7-4 VideoHighLevel (Class Diagram)

7.2.1.1.1 BridgeCircuit (Class)

The BridgeCircuit interface is implemented by a objects which serve to bridge disparate
switch fabrics within video routes. These switch fabrics would include the switch fabrics
based around a V1500 switch and also the "null" switch fabric consisting of no switch and
codec VideoTransmissionDevice objects. The BridgeCircuit interface includes both the
VideoCollector interface (meaning the BridgeCircuit receives video from another
VideoProvider, ultimately the VideoSource) and the VideoProvider interface (meaning the
BridgeCircuit provides video to another VideoCollector, ultimately to one or more
VideoSink objects).

7.2.1.1.2 BridgeCircuitConfig (Class)

This represents configuration information for a bridge circuit. This is the status of a
BridgeCircuit object. It consists primarily of configuration of the VideoProvider side (input
to the bridge circuit) and of the VideoCollector side (output of the bridge circuit).
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7.2.1.1.3 CameraControlComPort (Class)

The CameraControlComPort interface is implemented by a class representing a COM port
with direct connection to the control port of a video camera. It is used to send video camera
control commands and return responses to a camera control process.

7.2.1.1.4 CameraControlDevice (Class)

The CameraControlDevice interface is implemented by classes which provides
communications for access to control functions for a video camera. This includes encoders
and direct COM ports.

7.2.1.1.5 Codec (Class)

The Codec interface is implemented by objects representing codec devices (that is, encoders
and decoders). It defines generic methods to be implemented by both encoders and
decoders.

7.2.1.1.6 COHU3955Camera (Class)

The COHU3955Camera interface is implemented by objects representing COHU model
3055 video cameras. It extends the ControllableVideoCamera interface by adding methods
unique to the COHU 3955 cameras (unique within the universe of camera types planned for
implementation within CHART I1).

7.2.1.1.7 CommandProcessor (Class)

The CommandProcessor class provides an implementation of the CommandProccesor
interface and is derived from the CameraControDevice class. The CommanProcessor
manages the control of multiple cameras attached to one or more COM ports. The
CommandProcessor may or may not be local to the camera that is being controlled.

7.2.1.1.8 CommEnabled (Class)

The CommEnabled interface is implemented by objects that can have their communications
turned on or off. This interface also supports a maintenance mode (although any given
implementation may choose to implement putinMaintenanceMode() by throwing a
CHART2EXxception, if maintenance mode is not supported by that particular
implementation). This interface is typically implemented only for field devices.

7.2.1.1.9 ControllableVideoCamera (Class)

The ControllableVideoCamera interface is implemented by objects representing
controllable video cameras within the CHART Il system. The ControllableVideoCamera
interface represents a controllable video camera as opposed to an uncontrollable,
immovable VideoCamera. Current plans call for classes to represent a COHU 3955
camera, Vicon SVFT camera, and NTCIP-compliant camera, and there are interfaces
defined for each of these subtypes of ControllableVideoCamera. The
ControllableVideoCamera interface includes all methods common to the two known types
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of video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day. Current plans call for classes to represent a
COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant camera.

7.2.1.1.10 ControllingInfo (Class)

The ControllingInfo structure contains information about the entity controlling (or
requesting to control) a VideoCamera.

7.2.1.1.11 Decoder (Class)

The Decoder interface is implemented by classes representing any type of video decoder.
The Decoder interface includes both the Codec and the VideoReceivingDevice interfaces.

7.2.1.1.12 DiagonallyMovable (Class)

The DiagonallyMovable interface is implemented by VideoCamera-enabled classes which
can be moved diagonally in addition to standard orthogonal pan and tilt commands. A
particular implementation may support 45-degree movements only, in which case the
panDir and tiltDir parameters are +/- 1 to indicate direction only, or an implementation may
support 360 degrees of motion, in which case, in addition to signs, the relative ratios of the
parameters indicate the percent of movement proportionally in the pan/tilt directions. This
interface is expected to be implemented beyond R2B2.

7.2.1.1.13 Encoder (Class)

The Encoder interface is implemented by classes representing any type of video encoder.
The Encoder interface includes both the Codec and the VideoSendingDevice interfaces,
which means in addition to providing forwarding of video, it also is used to send video
camera control commands and return responses to a camera control process.

7.2.1.1.14 Geolocatable (Class)

This interface is implemented by classes that can provide location information to their
users, that is, classes representing real physical world objects which can be described as
having a specific real-world location, such as a latitude/longitude, and/or a location along a
roadway, and or a textual location description.

7.2.1.1.15 Monitor (Class)

The Monitor interface is implemented by objects which represent a video monitor, e.g., a

real, physical "television set" on which a video image can be displayed. This is the most

common type of VideoSink (the other being a SWMonitor, part of a future requirement to
stream video directly to user's workstations (or potentially other nearby computers).
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7.2.1.1.16 NoVideoAvailableSource (Class)

The FixedVideoSource interface is implemented by objects which represent a video source
other than a video camera, such as the "No Image Available” image generators. This
interface could also represent a VCR or any other video source that is not a camera. The
FixedVideoSource does not include the GeoLocatable interface because the location (e.g.
lat/long) of a fixed video source is irrelevant in CHART 11 processing (unlike for a
VideoCamera, for which the location (lat/long) of a camera could someday be used for
automatic identification of cameras near traffic events, automatic pointing of cameras to
traffic events, etc.)

7.2.1.1.17 NTCIPCamera (Class)
The NTCIPCamera interface is implemented by objects which support the NTCIP standard
for CCTV cameras.

7.2.1.1.18 PresetEnabled (Class)

The PresetEnabled interface is implemented by VideoCamera-enabled classes which can
store and move to presets. The savePreset() method saves the current camera position as
the preset position. This interface is expected to be implemented in R2B2.

7.2.1.1.19 SharedResource (Class)

The SharedResource interface is implemented by any object that must always have an
operations center responsible for the disposition of the resource while the resource is in use.

7.2.1.1.20 SwitchinputPort (Class)

This is the interface for a switch input port. A switch input port is a type of switch port and
is also a type of VideoSendingDevice, meaning it can send a video signal on behalf of the
VideoProvider attached to it to any one or more VideoReceivingDevices (and
corresponding VideoCollectors).

7.2.1.1.21 SwitchOutputPort (Class)

This is the interface for a switch output port. A switch output port is a type of switch port
and is also a type of VideoReceivingDevice (meaning it receives a video signal on behalf of
the VideoCollector attached to it). As VideoReceivingDevice, a SwitchOutputPort is
capable of being connected to any VideoSendingDevice.

7.2.1.1.22 SwitchPort (Class)

The is a generic SwitchPort interface. It isa CommEnabled interface, meaning a
SwitchPort can be online or offline. (A SwitchPort cannot be in maintenance mode).

7.2.1.1.23 SWMonitor (Class)

The SWMonitor interface is implemented by objects which represent a software monitor
capable of receiving and displaying video (i.e., a streaming video MPEG software decoder
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running on a PC). This interface supports a future requirement to display video directly to
user's workstations.

7.2.1.1.24 TransferableSharedResource (Class)

The TransferrableSharedResource interface is implemented by any object that must always
have an operations center responsible for the disposition of the resource while the resource
is in use but may also be allowed to transfer control of that resource to another operations
center.

7.2.1.1.25 Uniquelyldentifiable (Class)

The Uniquelyldentifiable interface is implemented by classes whose instances have a
unique identifier that is guaranteed not to match the identifier of any other uniquely
identifiable objects in the system. It provides access to the unique ID, and the name (which
does not have to be unique).

7.2.1.1.26 ViconSVFTCamera (Class)

The ViconSVFTCamera interface is implemented by a class representing the Vicon
Surveyor VFT model video camera. (As there are no other Vicon brand cameras used
within CHART I, there is no base ViconCamera interface representing all Vicon-brand
cameras. For one thing, there would be no known basis for allocating methods to the base
interface and the VFT interface.)

7.2.1.1.27 ViconSVFTPgmCmd (Class)

The ViconSVFTPgmCmd enueration defines the values that can be used in the
programCommand() method of the ViconSVFTCamera interface.

7.2.1.1.28 VideoCamera (Class)

The VideoCamera interface is implemented by objects representing video cameras within
the CHART Il system. Classes implementing this interface (and nothing below this
interface would be fixed (non-controllable) video cameras. The VideoCamera interface
includes the GeoLocatable interface, to someday allow for advanced features such as
automatic identification of cameras near traffic events, automatic pointing of cameras to
traffic events, etc.

7.2.1.1.29 VideoCollector (Class)

The VideoCollector interface is a generic abstract interface including VideoSink objects
(e.g. video monitors) and BridgeCircuit objects. Both VideoSink and BridgeCircuit objects
collect video from a VideoProvider, but only VideoSink objects are true destination
endpoints for video feeds which a typical user would have direct interaction with.
BridgeCircuit VideoCollector objects are merely an intermediate step in a VVideoRoute
which eventually provides video ultimately to the VideoSink object(s) at the end of the
route(s).
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7.2.1.1.30 VideoFabric (Class)

The VideoFabric is implemented by a class which represents a "video fabric", that is a
collection of VideoTransmissionDevice objects on a common "fabric™ across which video
can be created directly. This includes any collection of switch input ports and switch output
ports on a single video switch. (Note that a collection of encoder and decoder types of
VideoTransmissionDevice objects represents a different video fabric, across which video
can be routed directly. The IP encoder/decoder fabric therefore is different from other
fabrics in that it has no associated video switch.

7.2.1.1.31 VideoFabricConfig (Class)

The VideoFabricConfig structure is used to store and transmit configuration information
about a VideoFabric object.

7.2.1.1.32 VideoProvider (Class)

The VideoProvider interface is a generic abstract interface including VideoSource objects
(e.g. video cameras) and BridgeCircuit objects. Both VideoSource and BridgeCircuit
objects provide video to a VideoCollector, but only VideoSource objects are true origins of
video which a typical user would have direct interaction with. BridgeCircuit VideoProvider
objects merely pass on video provided from elsewhere in a VideoRoute.

7.2.1.1.33 VideoReceivingDevice (Class)

The VideoReceivingDevice interface is implemented by objects which can be used to
receive video from a corresponding VideoSendingDevice. A VideoReceivingDevice may
be an MPEG decoder or may be an output port on a video switch.

7.2.1.1.34 VideoRoute (Class)

This interface defines a route through CHART 11 video distribution system. A given
implementation of a VVideoRoute may or may not be actively in use at any given time.
Routes are defined by the combinations of all bridge circuits between all pairs of switch
fabrics within the CHART 11 video distribution system. Routes cannot be added or deleted
or enabled or disabled by users explicitly: the routes and their status are defined implicity
by the configuration and status of bridge circuits defined in the system at any given time.

7.2.1.1.35 VideoRouteManager (Class)

The VideoRouteManager interface is implemented by a class which provides video routing
capabilities within CHART II. This router does not need to be used (in fact, cannot be
used) when the VideoSource and VideoSink are on the same switch fabric -- it is used only
to make video routes across switch fabrics. The implementation will use a set a rules to
arbitrate among requested video displays when a set of bridge circuits between one or more
pairs of switch fabrics is fully utilized. Based on the override rules implemented, a new
incoming routing request may or may not be able to be fulfilled depending upon priority,
routing guarantees, number of images viewed, ongoing camera control sessions, etc. If an
override can be granted, the overridden route(s) will be dropped in favor of the new route.
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7.2.1.1.36 VideoSendingDevice (Class)

The VideoSendingDevice interface is implemented by objects which can be used to send
video to a corresponding VideoReceivingDevice. A VideoSendingDevice may be an
MPEG encoder or may be an input port on a video switch.

7.2.1.1.37 VideoSink (Class)

The VideoSink interface is implemented by objects which serve as final endpoints for video
signals, such as video monitors and streaming video receivers directly on user workstations.
Within the user interface, the VideoSink interface represents all objects on which a video
source can be placed for viewing by users.

7.2.1.1.38 VideoSinkiInfo (Class)

VideoSinkInfo represent information about a VideoSink that is used by a VideoTour.

7.2.1.1.39 VideoSource (Class)

The VideoSource interface is implemented by objects which originate video signals, such
as video cameras and image generators. Within the user interface, the VideoSource
interface represents all video sources which can be put on monitors (i.e., VideoSink
objects).

The VideoSource interface includes the SharedResource interface. A VideoSource is
controlled by an Operations Center if the VideoSource is in maintenance mode, or if the
VideoSource is a camera which has an active control session up.

7.2.1.1.40 VideoSwitch (Class)

The V1500Switch interface is implemented by a class representing any V1500 Video
Switch in the CHART system. This interface provides access to configuration and status
information for the siwtch, and provides connect and disconnect functions for making and
breaking video connections.

7.2.1.1.41 VideoSwitchConfig (Class)

This represents the configuration information for a V1500 switch.

7.2.1.1.42 VideoTour (Class)

The Tour interface is implemented by a class which maintains the configuration and status
of a single tour defined within the CHART 11 system.

7.2.1.1.43 VideoTourConfig (Class)

The TourConfig structure is used to hold and transmit configuration information about a
given camera tour.
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7.2.1.1.44 VideoTourEntry (Class)
The TourEntry structure is used to hold and transmit configuration information about a
single entry in a camera tour.

7.2.1.1.45 VideoTourFactory (Class)

The TourManager interface is implemented by a class which tracks tours defined in the
CHART 11 video system. It tracks the existence and configuration of tours and also tracks
the status of all tours, whether they are active or not.

7.2.1.1.46 VideoTourlnfo (Class)

A structure of related information about a single VideoTour.

7.2.1.1.47 VideoTourState (Class)

The VideoTourState enumeration defines the values that can be used to indicate the status
of a VideoTour.

7.2.1.1.48 VideoTourStatus (Class)

The TourStatus structure is used to hold and transmit status information about a given
camera tour (e.g., what VideoSink objects the Tour is currently running on.

7.2.1.1.49 VideoTransmissionDevice (Class)

The VideoTransmissionDevice interface is implemented by objects representing devices
which can be used for sending and receiving video. This interface provides CHART-
standard methods for accessing status and configuration information. Specific interfaces
supporting sending and receiving inherit from this abstract base interface.

7.2.1.2 VideoHighLevel-VideoSource (Class Diagram)

This diagram shows the VideoSource side of the VideoHighLevel diagram in more detail,
adding Factories, Configuration and Status structures, exceptions, and other supporting
interface elements. In general each of the major interface objects, VideoProvider,
VideoSource, VideoCamera, and ControllableVideoCamera have a factory and
configuration and status structures used to store and transmit configuration and status
information to clients and interested server objects.
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Figure 7-5 VideoHighLevel-VideoSource (Class Diagram)

7.2.1.2.1 CameraActionState (Class)

This enumeration identifies what action the camera is currently performing (if any).

7.2.1.2.2 CameraBusyException (Class)

This exception is thrown if an atttempt to issue an immediate mode camera control
command (such as pan, tilt, etc.) is issued while the camera is performing a long-running
command (such as a moveToPresetCommand or a setTitleCommand). This indicates to the
operator that the camera is momentarily busy, and the operator should try the action again
in a few seconds, or when the camera image on the monitor shows that the long-running
request has completed.

7.2.1.2.3 CameralsControlledException (Class)

This exception is thrown if a request to control a camera is denied because the camera is
already controlled, perhaps because a race condition where another operator has established
control just before the request.
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7.2.1.2.4 CameraNotControlledException (Class)

This is an exception thrown if an attempt to issue a camera control command is issued when
the camera is not currently controlled by the requester. This is most likely to occur
immediately after a control override, in cases where the client has not received or processed
the override event yet.

7.2.1.2.5 CameraPreset (Class)

This structure stores information about a preset configured for a camera.

7.2.1.2.6 COHU3955Camera (Class)

The COHU3955Camera interface is implemented by objects representing COHU model
3055 video cameras. It extends the ControllableVideoCamera interface by adding methods
unique to the COHU 3955 cameras (unique within the universe of camera types planned for
implementation within CHART I1).

7.2.1.2.7 COHU3955CameraStatus (Class)

The COHUCameraStatus structure is used to hold status information about COHUCamera
objects at the COHUCamera level.

7.2.1.2.8 ControllableVideoCamera (Class)

The ControllableVideoCamera interface is implemented by objects representing
controllable video cameras within the CHART 11 system. The ControllableVideoCamera
interface represents a controllable video camera as opposed to an uncontrollable,
immovable VideoCamera. Current plans call for classes to represent a COHU 3955
camera, Vicon SVFT camera, and NTCIP-compliant camera, and there are interfaces
defined for each of these subtypes of ControllableVideoCamera. The
ControllableVideoCamera interface includes all methods common to the two known types
of video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day. Current plans call for classes to represent a
COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant camera.

7.2.1.2.9 ControllableVideoCameraConfig (Class)

The ControllableVideoCameraConfig is used to hold and transmit configuration
information about ControllableVideoCamera objects at the ControllableVVideoCamera level.

7.2.1.2.10 ControllableVideoCameraStatus (Class)

The ControllableVideoCameraStatus is used to hold and transmit status information about
ControllableVideoCameraStatus objects at the ControllableVideoCamera level.
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7.2.1.2.11 Controllinginfo (Class)

The ControllingInfo structure contains information about the entity controlling (or
requesting to control) a VideoCamera.

7.2.1.2.12 ControllingUserInfo (Class)

The ControllingUserInfo structure contains information about the monitor group and user
of the entity controlling (or requesting to control) a VideoCamera.

7.2.1.2.13 DiagonallyMovable (Class)

The DiagonallyMovable interface is implemented by VideoCamera-enabled classes which
can be moved diagonally in addition to standard orthogonal pan and tilt commands. A
particular implementation may support 45-degree movements only, in which case the
panDir and tiltDir parameters are +/- 1 to indicate direction only, or an implementation may
support 360 degrees of motion, in which case, in addition to signs, the relative ratios of the
parameters indicate the percent of movement proportionally in the pan/tilt directions. This
interface is expected to be implemented beyond R2B2.

7.2.1.2.14 EnMasseSetResult (Class)

This structure will be used to communicate failures in setting a number of cameras to auto
iris, auto focus, or auto color balance. It specifies results for one camera which failed.

7.2.1.2.15 EnMasseSetResultList (Class)

This structure will be used to communicate failures in setting a number of cameras to auto
iris, auto focus, or auto color balance. It specifies results for all cameras which failed.
(Cameras which succeeded are not included in this list.)

7.2.1.2.16 VideoControlFlashConfig (Class)
This structure stores configuration information about a flash streaming server configuration
that is displaying a camera's image.

7.2.1.2.17 MonitorDisplaylnfo (Class)
This structure holds details about each monitor on which the VideoProvider is currently
being displayed.

7.2.1.2.18 NTCIPCamera (Class)

The NTCIPCamera interface is implemented by objects which support the NTCIP standard
for CCTV cameras.

7.2.1.2.19 PresetEnabled (Class)

The PresetEnabled interface is implemented by VideoCamera-enabled classes which can
store and move to presets. The savePreset() method saves the current camera position as
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the preset position. This interface is expected to be implemented in R2B2.

7.2.1.2.20 PresetUndefinedException (Class)

This exception is thrown when an attempt is made to move to an undefined preset.

7.2.1.2.21 SharedResource (Class)

The SharedResource interface is implemented by any object that must always have an
operations center responsible for the disposition of the resource while the resource is in use.

7.2.1.2.22 SharedResourceManager (Class)

The SharedResourceManager interface is implemented by classes that manage shared
resources. Implementing classes must be able to provide a list of all shared resources under
their management. Implementing classes must also be able to tell others if there are any
resources under its management that are controlled by a given operations center.

7.2.1.2.23 TransferableSharedResource (Class)

The TransferrableSharedResource interface is implemented by any object that must always
have an operations center responsible for the disposition of the resource while the resource
IS in use but may also be allowed to transfer control of that resource to another operations
center.

7.2.1.2.24 ViconSVFTCamera (Class)

The ViconSVFTCamera interface is implemented by a class representing the Vicon
Surveyor VFT model video camera. (As there are no other Vicon brand cameras used
within CHART I, there is no base ViconCamera interface representing all Vicon-brand
cameras. For one thing, there would be no known basis for allocating methods to the base
interface and the VFT interface.)

7.2.1.2.25 ViconSVFTPgmCmd (Class)

The ViconSVFTPgmCmd enueration defines the values that can be used in the
programCommand() method of the ViconSVFTCamera interface.

7.2.1.2.26 VideoCamera (Class)

The VideoCamera interface is implemented by objects representing video cameras within
the CHART I1 system. Classes implementing this interface (and nothing below this
interface would be fixed (non-controllable) video cameras. The VideoCamera interface
includes the GeoLocatable interface, to someday allow for advanced features such as
automatic identification of cameras near traffic events, automatic pointing of cameras to
traffic events, etc.
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7.2.1.2.27 VideoCameraConfig (Class)

The VideoCameraConfig structure is used to hold configuration information about
VideoCamera objects at the VideoCamera level. Further details about lower-level
VideoCamera subclasses are provided by subclasses of VideoCameraConfig. Contains a
detailed location information.

7.2.1.2.28 VideoCameraFactory (Class)

The GenericVideoCameraFactory interface is implemented by factory classes responsible
for creating, maintaining, and controlling a collection of GenericVideoCamera objects.

7.2.1.2.29 VideoCameraStatus (Class)

The VideoCameraStatus structure is used to hold status information about VideoCamera
objects at the VideoCamera level. Further details about lower-level VideoCamera
subclasses are provided by subclasses of VideoCameraStatus.

7.2.1.2.30 VideoDisplayRevokedOrg (Class)

This structure is used to store information about an organization for which display of the
associated camera has been revoked.

7.2.1.2.31 VideoProvider (Class)

The VideoProvider interface is a generic abstract interface including VideoSource objects
(e.g. video cameras) and BridgeCircuit objects. Both VideoSource and BridgeCircuit
objects provide video to a VideoCollector, but only VideoSource objects are true origins of
video which a typical user would have direct interaction with. BridgeCircuit VVideoProvider
objects merely pass on video provided from elsewhere in a VideoRoute.

7.2.1.2.32 VideoProviderConfig (Class)

The VideoProviderConfig structureis used to hold configuration information about
VideoProvider objects at the VideoProvider level. The object contains the provider name,
provider type, video component type, owning org, network connection site, sending device
IDs and sending device configurations. Further details about lower-level VideoProvider
subclasses are provided by subclasses of VideoProviderConfig.

7.2.1.2.33 VideoProviderFactory (Class)

The VideoProviderFactory interface is implemented by factory classes responsible for
creating and maintaining a collection of VideoProvider objects.

7.2.1.2.34 VideoProviderStatus (Class)

The VideoProviderStatus structure is used to hold status information about VideoProvider
objects at the VideoProvider level. Further details about lower-level VideoProvider
subclasses are provided by subclasses of VideoProviderStatus.
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7.2.1.2.35 VideoSource (Class)

The VideoSource interface is implemented by objects which originate video signals, such
as video cameras and image generators. Within the user interface, the VideoSource
interface represents all video sources which can be put on monitors (i.e., VideoSink
objects).

The VideoSource interface includes the SharedResource interface. A VideoSource is
controlled by an Operations Center if the VideoSource is in maintenance mode, or if the
VideoSource is a camera which has an active control session up.

7.2.1.2.36 VideoSourceConfig (Class)

The VideoSourceConfig structure is used to hold configuration information about
VideoSource objects at the VideoSource level. It contains a video provider configuration, a
boolen NVA indicator, and a video control flash configuration. Further details about lower-
level VideoSource subclasses are provided by subclasses of VideoSourceConfig.

7.2.1.2.37 VideoSourceFactory (Class)

The VideoSourceFactory interface is implemented by factory classes responsible for
creating, maintaining, and controlling a collection of VideoSource objects.

7.2.1.2.38 VideoSourceStatus (Class)

The VideoSourceStatus structure is used to hold status information about VideoSource
objects at the VideoSource level. Further details about lower-level VideoSource subclasses
are provided by subclasses of VideoSourceStatus.

7.2.1.2.39 VideoSourceType (Class)

This enumeration identifies the various types of cameras which can exist in the system.
The fixed type is for all non-controllable cameras.

CHART R7 Detailed Design 7-47 03/02/2010



7.2.1.3 VideoControl (Class Diagram)

Figure 7-6 VideoControl (Class Diagram)

7.2.1.3.1 CameraControlDeviceModel (Class)

This enum lists the models of camera control devices used.

7.2.1.3.2 CameraControlDeviceType (Class)

This enum lists the types of control devices which can be used to control video cameras.
This enum is used as the discriminator in the VideoControlDeviceConfig union.

7.2.1.3.3 CannotOverrideException (Class)

This exception is thrown when attempt is made to display an image with requires a route,
but the route could not be made due to higher priority routes already existing.

7.2.1.3.4 CodecVideoConnection (Class)

This structure defines configuration data pertaining to one specific CODEC transmission
stream.

7.2.1.3.5 CommEnabled (Class)

The CommEnabled interface is implemented by objects that can be taken offline, put
online, or put in maintenance mode through a standard interface. These states typically

CHART R7 Detailed Design 7-48 03/02/2010



apply only to field devices. When a device is taken offline, it is no longer available for use
through the system and automated polling (if any) is halted. When put online, a device is
again available for use by TrafficEvents within the system and automated polling is enabled
(if applicable). When put in maintenance mode a device is offline (i.e., cannot be used by
TrafficEvents), and maintenance commands appropriate for the particular type of device are
allowed to help in troubleshooting.

7.2.1.3.6 ControllingInfo (Class)

The ControllingInfo structure contains information about the entity controlling (or
requesting to control) a VideoCamera.

7.2.1.3.7 ControllingUserinfo (Class)
The ControllingUserInfo structure contains information about the monitor group and user
of the entity controlling (or requesting to control) a VideoCamera.

7.2.1.3.8 Decoder (Class)

This interface describes the Decoder interface. The decoder includes the
VideoReceivingDevice interface.

7.2.1.3.9 Encoder (Class)

The Encoder interface is implemented by classes representing any type of video encoder.
The Encoder interface includes both the Codec and the VideoSendingDevice interfaces,
which means in addition to providing forwarding of video, it also is used to send video
camera control commands and return responses to a camera control process.

7.2.1.3.10 Identifier (Class)

Wrapper class for a CHART2 identifier byte sequence. This class will be used to add
identifiable objects to hash tables and perform subsequent lookup operations.

7.2.1.3.11 MonitorDisplaylInfo (Class)

This object is used to identify a video sink currently displaying video from a video
provider. A List of these structures is stored in a video provider's status.

7.2.1.3.12 OverrideNotRequestedException (Class)

his exception is thrown when attempt is made to display an image with requires a route, but
the route could not be made due to all routes already in use. The implication is that if
override had been requested, the route would be likely to be created (which would override
another route, or routes). Information is provided about what monitor(s) would be likely to
be overridden, along with what source each monitor is viewing.
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7.2.1.3.13 SharedResourceManager (Class)

The SharedResourceManager interface is implemented by classes that manage shared
resources. Implementing classes must be able to provide a list of all shared resources under
their management. Implementing classes must also be able to tell others if there are any
resources under its management that are controlled by a given operations center. The
shared resource manager is also responsible for periodically monitoring its shared resources
to detect if the operations center controlling a resource doesn't have at least one user logged
into the system. When this condition is detected, the shared resource manager must push an
event on the ResourceManagement event channel to notify others of this condition.

7.2.1.3.14 SinkSourcePairVC (Class)

This structure contains a VideoSink ID and VideoSource ID pair.

7.2.1.3.15 SwitchEvent (Class)

This structure stores configuration information used to find and use the video control device
used to send/receive camera control commands/responses to/from a camera.

7.2.1.3.16 SwitchEventType (Class)

This enum lists the events related to switch control (switches and fabrics) that are pushed
on a switch event channel through the CORBA event service. The data pushed with these
events is defined in the SwitchEvent union.

7.2.1.3.17 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.

7.2.1.3.18 VideoCollector (Class)

The VideoCollector interface is a generic abstract interface including VideoSink objects
(e.g. video monitors) and BridgeCircuit objects. Both VideoSink and BridgeCircuit objects
collect video from a VideoProvider, but only VideoSink objects are true destination
endpoints for video feeds which a typical user would have direct interaction with.
BridgeCircuit VideoCollector objects are merely an intermediate step in a VideoRoute
which eventually provides video ultimately to the VideoSink object(s) at the end of the
route(s).

7.2.1.3.19 VideoCollectorConfig (Class)

This structure defines configuration data common to all video collectors.

7.2.1.3.20 VideoCollectorFactory (Class)

This interface defines an object that is used to manage video collector objects in the system.
There is no create operation because VideoCollector is an abstract interface.
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7.2.1.3.21 VideoCollectorIinfo (Class)

A structure of related information about a single VideoCollector.

7.2.1.3.22 VideoCollectorStatus (Class)

This structure defines the data included in the status of a video collector.

7.2.1.3.23 VideoCollectorType (Class)

This enum lists the different types of VideoCollector in the system.

7.2.1.3.24 VideoComponentType (Class)

This enum lists the video compnent types supported by the software.

7.2.1.3.25 VideoCompressionType (Class)

This enum lists the models of camera control devices used.

7.2.1.3.26 VideoControlCmdProcConfig (Class)

This structure stores configuration information about a command processor based video
control device used to transmit camera control commands/responses to/from the camera.
This is the structure in a VideoControlDeviceConfig if its CameraControlDeviceType
discriminator is CONTROL_COMMAND_PROCESSOR.

7.2.1.3.27 VideoControlCOMPortConfig (Class)

This structure stores configuration information about a COM port based video control
device used to transmit camera control commands/responses to/from the camera. This
structure is in a VideoControlDeviceConfig if its CameraControlDeviceType discriminator
is CONTROL_COM_PORT.

7.2.1.3.28 VideoControlDevice (Class)

This interface is used to represent a video control device in the field. A video control
device is used to communicate camera control commands to a camera, and return responses
to the requester.

7.2.1.3.29 VideoControlDeviceConfig (Class)

This structure stores configuration information used to find and use the video control device
used to send/receive camera control commands/responses to/from a camera.

7.2.1.3.30 VideoControlDeviceStatus (Class)

This structure defines status data common to a video control device, i.e. ,a device used to
send/receive camera control commands/responses to/from the camera.
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7.2.1.3.31 VideoControlEncoderConfig (Class)

This structure stores configuration information about an IP encoder based video control
device used to transmit camera control commands/responses to/from the camera. This
structure is in a VideoControlDeviceConfig if its CameraControlDeviceType discriminator
is CONTROL_IP.

7.2.1.3.32 VideoControlFlashConfig (Class)
This structure stores configuration information about a flash streaming server configuration
that is displaying a camera’s image.

7.2.1.3.33 VideoDeviceType (Class)

This enum lists the types video transmission devices that a video transmission device can
be.

7.2.1.3.34 VideoFabric (Class)

The VideoFabric interface is implemented by a class representing any Video Fabric in the
CHART system. This interface provides access to configuration for the video fabric.

7.2.1.3.35 VideoFabricConfig (Class)

This class contains the configuration information for a given VideoFabric.

7.2.1.3.36 VideoFabricConfigEventinfo (Class)

This struct is used for passing event data related to a video fabric configuration when a
video fabric is added to the system or undergoes a configuration change.

7.2.1.3.37 VideoFabricInfo (Class)

A structure of related information about a single VideoFabric.

7.2.1.3.38 VideoProvider (Class)

The VideoProvider interface is a generic abstract interface including VideoSource objects
(e.g. video cameras) and BridgeCircuit objects. Both VideoSource and BridgeCircuit
objects provide video to a VideoCollector, but only VideoSource objects are true origins of
video which a typical user would have direct interaction with. BridgeCircuit VVideoProvider
objects merely pass on video provided from elsewhere in a VideoRoute.

7.2.1.3.39 VideoProviderConfig (Class)

This structure defines configuration data common to all video sources.

7.2.1.3.40 VideoProviderFactory (Class)

This interface defines an object that is used to manage video provider objects in the system.
There is no create operation because VideoProvider is an abstract interface.
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7.2.1.3.41 VideoProviderinfo (Class)

A structure of related information about a single VideoProvider.

7.2.1.3.42 VideoProviderStatus (Class)

The VideoProviderStatus structure is used to hold and transmit status information about
VideoProvider objects at the VVideoProvider level. Further details about lower-level
VideoProvider subclasses are provided by subclasses of VideoProviderStatus.

7.2.1.3.43 VideoProviderType (Class)

This enum lists the different types of VideoProvider in the system.

7.2.1.3.44 VideoReceivingDevice (Class)

The VideoReceivingDevice interface is used to represent a video receiving device in the
field. These devices are used to actually connect a video provider to a video collector. The
system contains an instance of this interface for each video receiving device.

7.2.1.3.45 VideoReceivingDevicelnfo (Class)

A tuple of related information about a single VideoReceivingDevice.

7.2.1.3.46 VideoReceivingDeviceStatus (Class)

This structure defines status data for video receiving devices.

7.2.1.3.47 VideoRoute (Class)

This interface defines the operations for a video route.

7.2.1.3.48 VideoRouteConfig (Class)

This structure defines configuration data for a VideoRoute.

7.2.1.3.49 VideoRoutelnfo (Class)

A structure of related information about a single VideoRoute.

7.2.1.3.50 VideoRouteManager (Class)

The VideoRouteManager interface is implemented by a class which provides video routing
capabilities within CHART II. This router does not need to be used (in fact, cannot be
used) when the VideoSource and VideoSink are on the same switch fabric -- it is used only
to make video routes across switch fabrics.

7.2.1.3.51 VideoRouteStatus (Class)

This structure defines status data for a video route.
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7.2.1.3.52 VideoSendingDevice (Class)

The VideoSendingDevice interface is implemented by objects which can be used to send
video to a corresponding VideoReceivingDevice. A VideoSendingDevice may be an
MPEG encoder or may be an input port on a video switch.

7.2.1.3.53 VideoSendingDeviceStatus (Class)

The VideoSendingDeviceStatus structure is used to store generic status information
common to all types of VideoSendingDevice objects. Subclasses will provide additional
information specific to the type of object/interface referenced at that level of the
VideoTransmissionDevice inheritance tree at that point.

7.2.1.3.54 VideoSwitch (Class)

The V1500Switch interface is implemented by a class representing any V1500 Video
Switch in the CHART system. This interface provides access to configuration and status
information for the siwtch, and provides connect and disconnect functions for making and
breaking video connections.

7.2.1.3.55 VideoSwitchConfig (Class)

This represents the configuration information for a V1500 switch (R2B2).

7.2.1.3.56 VideoSwitchConfigEventinfo (Class)

This struct is used for passing event data related to a video switch configuration when a
video switch is added to the system or undergoes a configuration change.

7.2.1.3.57 VideoSwitchFactory (Class)

The VideoSwitchFactory interface is used to create and manage VideoSwitch objects and
SwitchFabric objects in the system.

7.2.1.3.58 VideoSwitchInfo (Class)

A structure of related information about a single VideoSwitch.

7.2.1.3.59 VideoSwitchModel (Class)

This enum lists the models video switches a VVideoSwitch can be.

7.2.1.3.60 VideoSwitchStatus (Class)

This represents the status information for a V1500 switch (R2B2).

7.2.1.3.61 VideoSwitchStatusEventinfo (Class)

This struct is used for passing event data related to a video switch status when a video
switch undergoes a status change.
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7.2.1.3.62 VideoTransmissionDevice (Class)

The VideoTransmissionDevice interface is used to represent a video transmision device in
the field (either a video sending device or a video receiving device). These devices are used
to actually connect a video provider to a video collector. The system contains an instance
of this interface for each video transmission device.

7.2.1.3.63 VideoTransmissionDeviceConfig (Class)

This structure defines configuration data common to all video transmission devices.

7.2.1.3.64 VideoTransmissionDeviceStatus (Class)

This structure defines status data common to all video transmission devices.

7.2.1.3.65 VideoTransmissionMedium (Class)

This enum lists the video transmission media supported by the software.

7.3 Camera Control Module

7.3.1 Class Diagrams

7.3.1.1 CameraControlModule (Class Diagram)

This diagram shows the classes with comprise the CameraControlModule. The
CameraControlModule is an installable module that serves the camera-type objects and
factories to the rest of the CHART I1 system. This diagram shows how the implementation
of these CORBA interfaces relys on other supporting classes to perform their functions.
The CameraControlModule is responsible for serving all VideoSource objects including
controllable cameras, fixed cameras, No Video Available sources, and potentially any other
image generators, etc. The COHU3955Cameralmpl, viconSVFTCameralmpl, and
NTCIPCameralmpl are the primary classes operating in this module. These objects provide
all access to the camera status and configuration. The CameraControlModule also includes
factory implementations responsible for providing lists of cameras and other such objects to
interested clients.
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Figure 7-7. CameraControlModule (Class Diagram)

7.3.1.1.1 BlockToPublicCmd (Class)

This class represents the information needed to create a block camera to public command to
be added on the CommandQueue.

7.3.1.1.2 CameraCommand (Class)

CameraCommand contains information about the commands sent to, and responses
received from, the camera.

7.3.1.1.3 CameraConfigValidation (Class)

This class validates camera configuration data for any type of camera (Video Source,
(Fixed) Video Camera, COHU3955, SVFT, and NTCIP).
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7.3.1.1.4 CameraControlComPort (Class)

The CameraControlComPort interface is implemented by a class representing a COM port
with direct connection to the control port of a video camera. It is used to send video camera
control commands and return responses to a camera control process.

7.3.1.1.5 CameraControlDB (Class)

The CameraControlDB class provides an interface between the Camera service and the
database used to persist and depersist the Camera objects and their configuration and status
in the database. It contains a collection of methods that perform database operations on
tables pertinent to Camera Control. The class is constructed with a DBConnectionManager
object, which manages database connections. Methods exist to insert and delete Camera
objects from the database, and to get and set their configuration and status information.

7.3.1.1.6 CameraControlDevice (Class)

The CameraControlDevice interface is implemented by classes which provide
communications for access to control functions for a video camera. This includes encoders,
command processors, and direct COM ports.

7.3.1.1.7 CameraControlModule (Class)

The CameraControlModule class is the service module for the Camera devices and a
Camera factory. It implements the ServiceApplicationModule interface. It creates and
serves a single CameraFactorylmpl object, which in turn serves zero or more Cameralmpl
objects. It also creates CameraControlDB, CameraControlModuleProperties, and
PushEventSupplier objects.

7.3.1.1.8 CameraControlModuleProperties (Class)

The CameraControlModuleProperties class is used to provide access to properties used by
the Camera Control Module. This class wraps properties that are passed to it upon
construction. It adds its own defaults and provides methods to extract properties specific to
the Camera Control Module.

7.3.1.1.9 CameraProtocolHdIr (Class)

CameraProtocolHdIr classes provide implementations for all the camera commands. Each
Cameralmpl class will have a CameraProtocolHdIr instantiated when initialized. When a
camera control command is sent to the Cameralmpl, CameraProtocolHdlIr will be called to
translate the command to byte messages which the camera understands. Then those
messages are sent by the CameraControlDevice to the camera. CameraProtocolHdlr is
capable of using different CameraControlDevice which is created during the initialization.

7.3.1.1.10 CheckForAbandonedCameraTask (Class)

The CheckForAbandonedCameraTask is a timer task. When the timer fires, it checks to see
if a camera control session has exceeded the timeout, or whether a camera is controlled by
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an Operations center with no one logged in.

7.3.1.1.11 COHU3955Camera (Class)

The COHUCamera interface is implemented by objects representing COHU-brand video
cameras. The COHUCamera interface is extended by the COHUMPCCamera and
COHU3955Camera interfaces. The COHUCamera interface includes all methods which
are common to the two COHU cameras used by CHART II, the COHU MPC camera and
the COHU 3955 camera. (Note that this interface may well contain a superset of methods
which would be implemented by the entire line of all models of COHU video cameras).

7.3.1.1.12 COHU3955Cameralmpl (Class)

This class implements the COHU3955Camera interface, and inherits from the
ControllableCameralmpl class. The COHU3955Cameralmpl implements methods of
COHU3955Camera, extending the controllable camera to include 3955-specific operations.
This class will contain a configuration and status object as necessary to convey 3955-
specific configuration and status information.

7.3.1.1.13 COHU3955CameraStatus (Class)

The CameraStatus class is an abstract value-type class which provides status information
for a Camera. This status information is relatively dynamic: things like the communication
mode, operational status, operation center information, status change time.

7.3.1.1.14 COHUProtocolHdIr (Class)

COHUProtocolHdIr is the base class for all COHU cameras. At present, this class contains
implementations for common functions for COHU MPC and COHU 3955 cameras

7.3.1.1.15 CommandProcessor (Class)

The CommandProcessor interface is implemented by a class representing a command
processor control port with direct connection to the control port of several video cameras.
It is used to send video camera control commands and return responses to a camera control
process.

7.3.1.1.16 CommandQueue (Class)

The CommandQueue class provides a queue for QueueableCommand objects. The
CommandQueue has a thread that it uses to process each QueueableCommand in a first in
first out order. As each command object is pulled off the queue by the CommandQueue's
thread, the command object's execute method is called, at which time the command
performs its intended task.

7.3.1.1.17 CommEnabled (Class)

The CommEnabled interface is implemented by objects that can be taken offline, put
online, or put in maintenance mode through a standard interface. These states typically
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apply only to field devices. When a device is taken offline, it is no longer available for use
through the system and automated polling (if any) is halted. When put online, a device is
again available for use by TrafficEvents within the system and automated polling is enabled
(if applicable). When put in maintenance mode a device is offline (i.e., cannot be used by
TrafficEvents), and maintenance commands appropriate for the particular type of device are
allowed to help in troubleshooting.

7.3.1.1.18 ControllableCameraFactorylmpl (Class)

The CameraFactorylmpl class provides an implementation of the CameraFactory interface
(and its CameraFactory and SharedResourceManager interfaces) as specified in the IDL.
The CameraFactorylmpl maintains a list of Cameralmpl objects and is responsible for
publishing Camera objects in the Trader on startup and as new camera objects are created.
Whenever a Camera is created or removed, that information is persisted to the database.
This class is also responsible for performing the checks requested by the timer tasks: to
poll the Camera devices, to look for Camera devices with timeout exceeded, to look for
Camera devices with no one logged in at the controlling operations center, and to initiate
recovery processing as needed

7.3.1.1.19 ControllableVideoCamera (Class)

The ControllableVideoCamera interface is implemented by objects representing
controllable video cameras within the CHART 11 system. The ControllableVideoCamera
interface represents a controllable video camera as opposed to the uncontrollable,
immovable VideoCamera. Current plans call for classes to represent a COHU MPC
camera, COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant camera, and
there are interfaces defined for each of these subtypes of ControllableVideoCamera. The
ControllableVideoCamera interface includes all methods common to the three known types
of video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day. Current plans call for classes to represent a
COHU MPC camera, COHU 3955 camera, Vicon SVFT camera, and NTCIP-compliant
camera.

7.3.1.1.20 ControllableVideoCameraConfig (Class)

The ControllableVideoCameraConfig is used to hold and transmit configuration
information about ControllableVideoCamera objects at the ControllableVideoCamera level.

7.3.1.1.21 ControllableVideoCameralmpl (Class)

The ControllableCameralmpl class provides an implementation of the
ControllableVideoCamera interface and is derived from the Cameralmpl class
implementing the VideoCamera interface.

This class contains a CommandQueue object that is used to sequentially execute long
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running operations related to camera control in a thread separate from the CORBA request
threads, thus allowing quick initial responses.

Also contained in this class are ControllableVideoCameraConfig and
ControlablVideoCameraStatus objects (used to store the configuration and status of the
camera), and a VideCameraData object (used to store internal status information which is
persisted but not pushed out to clients).

The ControllableCameralmpl contains *Impl methods that map to methods specified in the
IDL, including requests to request control of the camera, terminate control of the camera,
override control of the camera, and to send pan/tilt/zoom (PTZ) commands to the camera.
Some of these requests are long running, so each request is stored in a specific subclass of
QueueableCommand and added to the CommandQueue. The queueable command objects
simply call the appropriate ControllableCameralmpl method as the command is executed
by the CommandQueue in its thread of execution. PTZ commands are not considered long
running and are not placed on the command queue.

The ControllableCameralmpl also contains methods called by the CameraFactory to
support the timer tasks of the Camera Service: to poll the Camera, to look for Camera
devices with communications timeout exceeded.

7.3.1.1.22 ControllableVideoCameraStatus (Class)

The ControllableVideoCameraStatus is used to hold and transmit status information about
ControllableVideoCameraStatus objects at the ControllableVVideoCamera level.

7.3.1.1.23 ControllinglInfo (Class)

The ControllingInfo structure contains information about the entity controlling (or
requesting to control) a VideoCamera.

7.3.1.1.24 DataPortEnabled (Class)

This interface is implemented by device specific communications classes. This interface
provides an extra layer to remove dependencies on device specific packages.

7.3.1.1.25 DBConnectionManager (Class)

This class implements a database connection manager that manages a pool of database
connections. Any CHART I1 system thread requiring database access gets a database
connection from the pool of connections maintained by this manager class. The connections
are maintained in two separate lists namely, inUseList and freeList. The inUseL.ist contains
connections that have already been assigned to a thread. The freeList contains unassigned
connections. This class assumes that an appropriate JDBC driver has been loaded either by
using the "jdbc.drivers" system property or by loading it explicitly. The class has a monitor
thread that is started by the constructor. This connection monitor thread periodically checks
the inuseL.ist to see if there are connections that are owned by dead threads and move such
connections to the freeList. The connection monitor thread is started only if a non-zero
value is specified for the monitoring time interval in the constructor.
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7.3.1.1.26 DisplaylmageCmd (Class)

This class represents the information needed to create a display image command to be
added on the CommandQueue.

7.3.1.1.27 Encoder (Class)

The Encoder interface is implemented by classes representing any type of video encoder.
The Encoder interface includes both the Codec and the VideoSendingDevice interfaces,
which means in addition to providing forwarding of video, it also is used to send video
camera control commands and return responses to a camera control process.

7.3.1.1.28 java.util.Timer (Class)

This class provides asynchronous execution of tasks that are scheduled for one-time or
recurring execution.

7.3.1.1.29 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

7.3.1.1.30 MoveToPresetCmd (Class)

This class represents the information needed to create a move to preset command to be
added on the CommandQueue.

7.3.1.1.31 NTCIPCamera (Class)

This interface is used to represent an NTCIP model video camera in the field. The system
contains an instance of this interface for each NTCIP video camera.

7.3.1.1.32 NTCIPCameraCommands (Class)

This class holds the ntcip command OIDs so the mib db does not have to be queried after
startup.

7.3.1.1.33 NTCIPCameraConfig (Class)

This structure defines configuration data for the NTCIP type video camera.

7.3.1.1.34 NTCIPCameralmpl (Class)

This class implements the NTCIPCamera interface, and inherits from the
ControllableCameralmpl class. The NTCIPCameralmpl implements methods of
NTCIPCamera, extending the controllable camera to include NTCIP-specific operations.
This class will contain a configuration and status object as necessary to convey NTCIP-
specific configuration and status information.
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7.3.1.1.35 NTCIPCameraPositionReference (Class)

This class represents the NTCIP protocol Camera Position Reference object. This object is
used in position commands to configure the speed and direction of movement.

7.3.1.1.36 NTCIPCameraProtocolHdIr (Class)

This object contains the protocol for communication with a NTCIP Camera.

7.3.1.1.37 NTCIPCameraStatus (Class)

This structure defines the status data for the NTCIP video camera type.

7.3.1.1.38 PollCameraTask (Class)

The PollCameraTask is a timer task. When the timer fires it polls a camera by sending a
poll command to the camera.

7.3.1.1.39 PushEventSupplier (Class)

This class provides a utility for application modules that push events on an event channel.
The user of this class can pass a reference to the event channel factory to this object. The
constructor will create a channel in the factory. The push method is used to push data on
the event channel. The push method is able to detect if the event channel or its associated
objects have crashed. When this occurs, a flag is set, causing the push method to attempt to
reconnect the next time push is called. To avoid a supplier with a heavy supply load from
causing reconnect attempts to occur too frequently, a maximum reconnect interval is used.
This interval specifies the quickest reconnect interval that can be used. The push method
uses this interval and the current time to determine if a reconnect should be attempted, thus
reconnects can be throttled independently of a supplier's push rate.

7.3.1.1.40 PutCameraOnlineCmd (Class)

This class represents the information needed to request a put camera online command to be
added on the CommandQueue.

7.3.1.1.41 QueueableCommand (Class)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.
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7.3.1.1.42 RequestCameraControlCmd (Class)

This class represents the information needed to request a camera control command to be
added on the CommandQueue.

7.3.1.1.43 RequestCameraOverrideCmd (Class)

This class represents the information needed to request a camera control override command
to be added on the CommandQueue.

7.3.1.1.44 RevokeControlCmd (Class)

This class represents the information needed to create a revoke camera control command to
be added on the CommandQueue.

7.3.1.1.45 RevokeDisplayCmd (Class)

This class represents the information needed to create a revoke camera display command to
be added on the CommandQueue.

7.3.1.1.46 ServiceApplication (Class)

This interface is implemented by objects that can provide the basic services needed by a
Chartll service application. These services include providing access to basic CORBA
objects that are needed by service applications, such as the ORB, POA, Trader, and Event
Service.

7.3.1.1.47 ServiceApplicationModule (Class)

This interface is implemented by modules that serve CORBA objects. Implementing
classes are notified when their host service is initialized and when it is shutdown. The
implementing class can use these notifications along with the services provided by the
invoking ServiceApplication to perform actions such as object creation and publication.

7.3.1.1.48 TakeCameraOfflineCmd (Class)

This class represents the information needed to request a take camera offline command to
be added on the CommandQueue.

7.3.1.1.49 TerminateControlCmd (Class)

This class represents the information needed to request a terminate camera control
command to be added on the CommandQueue.

7.3.1.1.50 Uniquelyldentifiable (Class)

This interface will be implemented by all classes which are to be identifiable within the
system. The identifier must be generated by the IdentifierGenerator to ensure uniqueness.

CHART R7 Detailed Design 7-63 03/02/2010



7.3.1.1.51 ViconSVFTCameralmp (Class)

This class implements the ViconSVFTCamera interface, and inherits from the
ControllableCameralmpl class. The ViconSurveyorVFTCameralmpl implements methods
of ViconSVFTCamera, extending the controllable camera to include Vicon SVFT-specific
operations. This class will contain a configuration and status object as necessary to convey
Vicon SVFT-specific configuration and status information.

7.3.1.1.52 ViconSVFTCameraStatus (Class)

The ViconSVFTCameraStatus class is used to hold camera status information at the
ViconSVFTCamera level. Only ViconSVFTCamera specific information is stored.

7.3.1.1.53 ViconSVFTProtocolHdIr (Class)

This class contains an implementation for Vicon SVFT camera control commands. It
translates every camera command (pan, tilt, zoom...) into bytes that a Vicon SVFT camera
understands. Then, it uses a CameraControlDevice to send the byte codes to the camera and
evaluate responses from the camera.

7.3.1.1.54 VideoCamera (Class)

The VideoCamera interface is implemented by objects representing controllable video
cameras within the CHART Il system. The VideoCamera interface represents a
controllable video camera as opposed to the uncontrollable, immovable
FixedVideoCamera, the other type of GenericVideoCamera. (The VideoCamera class
could have been called the ControllableVideoCamera interface, but since the CHART Il
video system exists primarily to control controllable video cameras, the camera hierarchy
has been arranged to avoid the longish name ControllableVideoCamera.) Current plans call
for classes to represent a COHU MPC camera, COHU 3955 camera, Vicon SVFT camera,
and NTCIP-compliant camera, and there are interfaces defined for each of these subtypes of
VideoCamera. The VideoCamera interface includes the GeoLocatable interface, to
someday allow for advanced features such as automatic identification of cameras near
traffic events, automatic pointing of cameras to traffic events, etc.

The VideoCamera interface includes all methods common to the three known types of
video cameras currently in use by MDSHA, although it is likely to contain a superset of
methods which would be implemented by the entire universe of all video cameras which
could someday be used. This interface may have to be refined in the event that future
brands or models of video cameras might be incorporated under CHART II, but it is an
appropriate set of methods for the present day.

7.3.1.1.55 VideoCameraConfig (Class)

The VideoCameraConfig structure is used to hold configuration information about
VideoCamera objects at the VideoCamera level. Further details about lower-level
VideoCamera subclasses are provided by subclasses of VideoCameraConfig.
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7.3.1.1.56 VideoCameraFactory (Class)

The VideoCameraFactory interface is implemented by factory classes responsible for
creating, maintaining, and controlling a collection of VideoCamera objects.

7.3.1.1.57 VideoCameralmpl (Class)

The Cameralmpl class provides an implementation of the VideoCamera interface, and by
extension the VideoSource, SharedResource, CommEnabled, GeoLocatable, and
Uniquelyldentifiable interfaces, as specified by the IDL.

This class contains a CommandQueue object that is used to sequentially execute long
running operations in a thread separate from the CORBA request threads, thus allowing
quick initial responses.

Also contained in this class are VideoCameraConfig and VideoCameraStatus objects (used
to store the configuration and status of the camera), and a VideCameraData object (used to
store internal status information which is persisted but not pushed out to clients).

The Cameralmpl contains *Impl methods that map to methods specified in the IDL,
including requests to display the camera video on a monitor, remove the camera video from
a monitor, put the camera online, put the camera offline, put the camera in maintenance
mode (future), or to change (set) the configuration of the camera (future). Some of these
requests require (or potentially require) field communications to the device, so each request
is stored in a specific subclass of QueueableCommand and added to the CommandQueue.
The queueable command objects simply call the appropriate Cameralmpl method as the
command is executed by the CommandQueue in its thread of execution.

The Cameralmpl also contains methods called by the CameraFactory to support the timer
tasks of the Camera Service: to look for Cameras with no one logged in at the controlling
operations center, and to initiate recovery processing if needed (future).

7.3.1.1.58 VideoCameraStatus (Class)

The VideoCameraStatus structure is used to hold status information about VideoCamera
objects at the VideoCamera level. Further details about lower-level VideoCamera
subclasses are provided by subclasses of VideoCameraStatus.

7.3.1.1.59 VideoProvider (Class)

The VideoProvider interface is a generic abstract interface including VideoSource objects
(e.g. video cameras) and BridgeCircuit objects. Both VideoSource and BridgeCircuit
objects provide video to a VideoCollector, but only VideoSource objects are true origins of
video which a typical user would have direct interaction with. BridgeCircuit VVideoProvider
objects merely pass on video provided from elsewhere in a VideoRoute.

7.3.1.1.60 VideoProviderConfig (Class)

This structure defines configuration data common to all video sources.
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7.3.1.1.61 VideoProviderimpl (Class)

This class implements the VideoProvider interface as an abstract class. Subclasses for this
class are the VideoCameralmpl and BridgeCircuitProviderImpl class.

7.3.1.1.62 VideoProviderStatus (Class)

The VideoProviderStatus structure is used to hold and transmit status information about
VideoProvider objects at the VideoProvider level. Further details about lower-level
VideoProvider subclasses are provided by subclasses of VideoProviderStatus.

7.3.1.1.63 VideoSource (Class)

The VideoSource interface is implemented by objects which originate video signals, such
as video cameras and image generators. Within the user interface, the VideoSource
interface represents all video sources which can be put on monitors (i.e., VideoSink
objects).

The VideoSource interface includes the SharedResource interface. A VideoSource is
controlled by an Operations Center if the VideoSource is in maintenance mode, or if the
VideoSource is a camera which has an active control session up.

7.3.1.1.64 VideoSourceConfig (Class)

This structure defines configuration data common to all video sources.

7.3.1.1.65 VideoSourceStatus (Class)

The VideoSourceStatus structure is used to hold and transmit status information about
VideoSource objects at the VideoSource level. Further details about lower-level
VideoSource subclasses are provided by subclasses of VideoSourceStatus.

CHART R7 Detailed Design 7-66 03/02/2010



7.3.2 Sequence Diagrams

7.3.2.1 CameraControlModule:AddCamera (Sequence Diagram)

This sequence diagram shows the implementation of the createCamera interface of the
VideoCameraFactory. There are actually three create methods in the factory, one for each
type of camera: COHU 3955, Surveyor VFT and NTCIP. Since they all work the same
way, they are all represented by createCamera(). First a check is performed to verify that
the operator has sufficient privileges to create a camera. Next, the camera is inserted into
the database. All video sending devices and flash video stream controls configurations are
stored in the database. Part of this process includes creating the camera object itself.
Finally, the new camera object is activated and the event is pushed out to clients.

R7
Starting in this release process can
create NTCIP cameras

o
ControllableVideo . 5 o
CameraF actorylmpl TokenManipulator| | CameraConfigValidation CameraControlDB Log
ORB T T
1 1
: :
createCamera, > i i
(token, config) ! !
'—checkAccess—). :
< [no rights] ] H H
AccessDenied [} 1 [no rights[
H log(token, “unauth. attempt to create Camera)
validateConfiq(config—h' J Validates multiple [l
_— - ™l flash video stream controls and !
[ validate each.-=~ video sending devices
flash video stream control L
validate each-=~"~
sending device config
insertCamera___! ; -
h h Adds persitance of multiple
(Identifier, config) setVideoCameraConfig(ldentifier, config) flash video stream controls and
! === video sending devices
persist all flash —t
vide(a stream controls o :
-
: T
] g
-
' pis
setVideoProvide:rCorﬁ‘ig(ldentifier, config)
pelrsist all
video sending
d'evices
)
)
)
|
)
)
)
:
[DB Error]
Chart2Exception
rrorMessags
pushAddCamera

Figure 7-8. CameraControlModule: AddCamera (Sequence Diagram)
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7.3.2.2 CameraControlModule:MoveToPreset (Sequence Diagram)

This sequence diagram describes the process of moving to a preset for COHU 3955, Vicon,
and NTCIP cameras. The absolute position of the camera is retrieved and the command is
built up and sent to the camera by the protocol handler. Next, the camera is queried to get
it's absolute position as it moves to the preset. Once it reaches the expected position (within
a tolerance), the operation succeeds. Otherwise the operation fails.
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Figure 7-9. CameraControlModule:MoveToPreset (Sequence Diagram)
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7.3.2.3 CameraControlModule:SavePreset (Sequence Diagram)

This operation is used to save the current camera position as a preset.
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Figure 7-10. CameraControlModule:SavePreset (Sequence Diagram)
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7.3.2.4 CameraControlModule:SetCameraConfiguration (Sequence Diagram)

This sequence diagram shows the implementation of the setConfiguration interface of the
Cameralmpl class (which represents VideoProviderimpl, VideoSourcelmpl,
VideoCameralmpl etc.). First a check is performed to verify that the operator has sufficient
privileges to update a camera. Next a check is made to see that the camera is offline. Only
offline cameras may have their configurations updated. If the camera is offline, the new
configuration is validated. During this process all flash video stream control and video
sending device configurations are validated. Next the new configuration is written to the
database. During the set configuration process, all flash video stream controls and video
sending devices configured for the camera are updated in the database. Finally, the camera
is apprised of its new configuration.
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Figure 7-11. CameraControlModule:SetCameraConfiguration (Sequence Diagram)
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7.3.2.5 CameraControlModule:TakeCameraOffline (Sequence Diagram)

This Sequence Diagram shows the process of taking a camera offline. This command is
executed asynchronously to avoid having to block for commands that may take a long time.

The bulk of the work is done in the for loop with the cameraUnAuvailable. We check to see
if the camera is being displayed on the monitor, if so, we call displaylmage with the
NoVideoAvailableSource. The camera status will be updated to show that it is offline. If
this camera is part of a tour, the camera will be skipped since its status will be offline.
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— addCOmmand(TakeOfflineC

R7
Starting in this release process can
take offine NTCIP cameras
o
1 VideoP roviderimpll CommandStatus | | TokenManipulator " CommandQueue I OperationsLog VideoSink I c di i | | | CameraControlDB
T T T T T
] ] ] ] ]
=takeOffine (token.cmdS taty= ! ! ! ! !
[} [} [} [} [}
o fight ] ] ] ] ]
log(token, “unauth attempt to take camera offline”) ] ] ] [ [
[no right] : : : : :
T—— L P < Completed 1 1 1 1 1
Access Denied e ] ] ] ] |
] ] ] ] ]
getProviderStatus () H H H H H ' '
' [offine] | ] ] ] ] ] ]
—ee o Joffline] _ e ey H H H H H H
< Offine’ L i ] ] ] ] ] ] ]
veiifyNoResourceContlict(token,cmdStat) ! : : : : : :
] ] ] ] ]
] ] ] ] ]
] ] ] ] ]
] ] ] ] ]
[} [} [} [} [}
] ] ] ] ]

———Na o

update('Command queued')
& = = ~command queved ===
g
akeOffinelmpl (=1}
See CameraControlModule:y we don't care how many
TeminateControl monitors we are displayed
Sequence Diagram on, we will terminate
/ control nlo matter what.
N ’ T
. — ’ H
. isControlled § ]
N — ]
~ ’ ]
N ’ ]

X [blscomm\\ed:‘nu‘e]o
N terminateControl
i

ontrolled = true]
ontrolled = tiue] removeControlledCamera(sys Token, ID)
P

isRevokedFor (dentifier) '

..... Tevoked]= == = =3 DisplayNoVideoAvailbleCmd |

RS
Sseo See CameraControlModule::
lna\%\ab{e ~ DisplayNoVideoAvailable

[for each
monitor il sttt s
displayed]
fog token, "Camera image reroved from L S—————————— )
pdate (‘camera image removed from monitofi H
=T

Figure 7-12. CameraControlModule: TakeCameraOffline (Sequence Diagram)
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7.3.2.6 Encoder:receive (Sequence Diagram)

This diagram shows the processing that occurs when receiving data on an ip encoder port
using initial,interchar,and maxDuration timeouts.

This diagram shows the processing that occurs when receiving data on an ip encoder port using initial,interchar,and maxDuration timeouts. BI

Encoder . .
DataPortUtility LogFile
System
)
| —receive(intial,interchar, maxDuration)—p E
t[not connected] See DataPortUtility:receiveFromT CPPort
. connect
S [error connectingl_________ _“!‘—' ’
retun 0 receiveFromT CPPort(InputStream stream, int initial, /
int interChar, int maxDuration, int numBytes)
[Error]
& = mm o mm oo Exception
[deviceLogging enabled]
log(error)
(€ -—mmmmmmmmeeeees return byte[] response====c==cceceaax -
[deviceLogging enabled]
log(response)
-l return byte[] respons@-eeea-- -

Figure 7-13. Encoder:receive (Sequence Diagram)
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7.3.2.7 NTCIPCameraProtocolHdIr:adjPan (Sequence Diagram)

This diagram shows the processing that occurs when an adjust pan command is sent from
the NTCIPCameralmpl to the NTCIPCameraProtocolHdIr. The protocol hdlr contains a set
of NTCIPCameraCommands consisting of all command OID's at construction time. If the
control device is an encoder, the command is sent through a shared NTCIP utility class,
otherwise the existing CameraControlDevice code is used for data transmission.

This diagram shows the processing that occurs when an adjust pan command is sent

from the NTCIPCameralmpl to the NTCIPCameraProtocolHdIr. The protocol hdlr contains

a set of NTCIPCameraCommands consisting of all command OID's at construction time. The

pan command is sent to the sendMessage method which handles the communications to the camera.

(0]

N

System (NTCIPCameralmpl)

NTCIPCameraProtocolHdIr

LogFile

adjPan(int direction)——!

log(this, "adjPan:PAN")———

new(int direction, int speed)——

NTCIPCameraPositionReference

getPositionCommand()
byte[] cmdByteArray

=
sendMessage(NTCIPCameraCon?mar]q.PAN, byte[] cmdByteArray)

See NTCIPCameraProtocolHdIr.sendMessage I%

OK,COMM_FAILURE, TIMEOUT, WAIT,INTERRUPTED,
LOST_CONNECTION,SOCKET_ERROR, PARTIAL_DATA

Figure 7-14. NTCIPCameraProtocolHdIr:adjPan (Sequence Diagram)
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7.3.2.8 NTCIPCameraProtocolHdIr:adjZoom (Sequence Diagram)

This diagram shows the processing that occurs when an adjust zoom command is sent from
the NTCIPCameralmpl to the NTCIPCameraProtocolHdIr. The protocol hdlr contains a set
of NTCIPCameraCommands consisting of all command OID's at construction time. The
zoom command is sent to the sendMessage method which handles the communications to
the camera. Upon receiving a zoom stop command, an additional command is sent to
retrieve the camera's zoom position to facilitate in automatically adjusting control speed
based off zoom position.

This diagram shows the processing that occurs when an adjust zoom command is sent

from the NTCIPCameralmpl to the NTCIPCameraProtocolHdlr. The protocol hdlr contains

a set of NTCIPCameraCommands consisting of all command OID's at construction time. The

zoom command is sent to the sendMessage method which handles the communications to the camera.
Upon receiving a zoom stop command, an additional command is sent to retrieve the camera's zoom position
to facilitate in automatically adjusting control speed based off zoom position.

NTCIPCameraProtocolHdIr

o

i LogFile

System (NTCIPCameralmpl)
-adjZoom(int direction)—
log(this, "adjZoom:ZOOM")—»
new(int direction, int speed) NTCIPCameraPositionReference
oo new NTCIPCameraPositionReference

getPositionCommand()
byte[] cmdByteArray

]
sendMessage(NTCIPCameraCoerlwagd.ZOOM, byte[] cmdByteArray)

l<..[NOT a zoom stop command] See NTCIPCameraProtocolHdlr.sendMessage
CameranerallonaIStatus b

calculateControlSpeeds(int zoomPosition) 1 See NTCIPCameraProtocolHdlr.calculateControlSpeeds(int zoomPosition) %

LOST_CONNECTION,SOCKET_ERROR, PARTIAL_DATA

OK,COMM_FAILURE,TIMEOUT, WAIT,INTERRUPTED, ﬁ

Figure 7-15. NTCIPCameraProtocolHdlr:adjZoom (Sequence Diagram)

CHART R7 Detailed Design 7-74 03/02/2010



7.3.2.9 NTCIPCameraProtocolHdIr:calculateControlSpeeds (Sequence Diagram)

This method shows the processing that occurs to adjust the pan and tilt control speeds based
off the zoom position. The camera configuration will store min/max zoom positions and a
min/max pan/tilt control speeds.

This method shows the processing that occurs to adjust the pan and tilt control speeds based off the zoom position. The
camera configuration will store min/max zoom positions and a min/max pan/tilt control speeds.

(o]
j< NTCIPCameraProtocolHdlIr

System(NTCIPCameraProtocolHdlIr)

) . See NTCIPCameraProtocolHdlIr::getZoomPosition
[—calculateControlSpeeds(int zoomPosition)—»

getZoomPosition

Perform the following logic for both pan and tilt commands since the min/max
speeds could be different.

float pctZoomed = (float)(currentZoomPos - minZoomPos) / (float)(maxZoomPos - minZoomPos)
int panSpeedRange = maxPanSpeed - minPanSpeed
int calculatedPanSpeed = minPanSpeed + (int)(round(pctZoomed * panSpeedRange))

Note: Min zoom position returned from both COHU 3955 and 3960 was 1 (minimum).
Max zoom position returned from both COHU 3955 and 3960 was 65520 (near maximum).
Min/Max zoom values for SVFT have not been checked yet.

Figure 7-16. NTCIPCameraProtocolHdIr:calculateControlSpeeds (Sequence Diagram)
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7.3.2.10 NTCIPCameraProtocolHdIr:connect (Sequence Diagram)

This diagram shows the processing that occurs when connecting to an NTCIP camera for a
control session. Upon connecting, the zoom position is retrieved to ensure the control

speed is scaled correctly.

This diagram shows the processing that occurs to open a connection to an NTCIP camera. This occurs
when a control session is opened and from a poll. When an NTCIP camera control session is opened, a
command is sent to querythe camera's current zoom position, and adjust the control speed as necessary.

]

o
NTCIPCameraProtocolhdir CameraControlDevice
1
System(ControllableVideoCameralmpl) E
)
connect E
)
)
connect DE
1
<---- 4
E
calculateControlSpeeds

)

]

1

]

€ --m-m- boolean isConnected?======-=- 1 .
1 \\

Figure 7-17. NTCIPCameraProtocolHdIr:connect (Sequence Diagram)

update CameraOperationsStatus if success
or failure

.
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7.3.2.11 NTCIPCameraProtocolHdIr:getZoomPosition (Sequence Diagram)

This diagram shows the processing that occurs when a request for the camera's zoom
position is requested. This will occur when a control session is first opened and also from
within a zoom stop. This method will first try to use a specific mib to query the zoom
position, If that does not work the mib for setting the camera zoom will be used to
determine the zoom positiion. If using the later, the response will have to be parsed from a
hex string to determine the position.

This diagram shows the processing that occurs when a request for the camera's zoom position is requested.
This will occur when a control session is first opened and also from within a zoom stop. This method will first
try to use a specific MIB to query the zoom position, If that does not work the MIB for setting the camera zoom
will be used to determine the zoom position. If using the latter, the response will be parsed from a hex string to
determine the position.

;( ): NTCIPCameraProtocolHdIr String Integer
System(NTCIPCameraProtocolHdIr)

———getZoomPositonr—m%» - for this camera, or flag not set yet.

If this method worked last time %

sendMessageForData(NTCIPCameraCommand.ZOOMPOSITION)

[commandworked] i Set flag for which method worked.
return int zoomPosition | This flag is per camera.

sendMessageForData(NTCIPCameraCommand.ZOOM)

- — substr(4) - —
i<----substring containing hex octets representing zoom position----

valueOf(zoomPositionSubstring,16)

SE— return int zoomPosition:---------------1

Figure 7-18. NTCIPCameraProtocolHdIr:getZoomPosition (Sequence Diagram)
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7.3.2.12 NTCIPCameraProtocolHdIr:moveToPreset (Sequence Diagram)

This diagram shows the processing that occurs when an NTCIP camera is moved to a stored

preset position. The camera is moved to the stored preset. After moving, a command is sent
to enable the preset title for the 2nd line.

The camera is moved to the stored preset. After moving, a command is sent to enable the preset title for the 2nd
line.

This diagram shows the processing that occurs when an NTCIP camera is moved to a stored preset position. Iﬁ

(o]

i NTCIPCameraProtocolHdIr NTCIPCameraCommands
System(ControllableVideoCamera)

o
S

= i —»
moveToPresel(int presetNum)—® @ - and(NTCIPCameraCommand.MOVE_TO_PRESET)®

sendMessage(OID cind, int presetNum)

See NTCIPCameraProtocolHdIr.sendMessage Iﬁ

—comma,r,n"d(NTCIPCameraCommand.LABEL_STATUS)—b
A returns label status OID----==---=r=rsmrammremeaeed

setX(presetNum + 2)

’ .
sendMessage(OID labelCmd, int labelActive)

Figure 7-19. NTCIPCameraProtocolHdlr:moveToPreset (Sequence Diagram)
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7.3.2.13 NTCIPCameraProtocolHdIr:poll (Sequence Diagram)

This diagram shows the processing that occurs when an ntcip camera is polled.

This diagram shows the processing that occurs when an NTCIP camera is polled. B‘

A

System(ControllableVideoCamera)

NTCIPCameraProtocolHdIr LogFile

poll()

log(this,"poll")—

1
sendMessageForData(NTCIPCameraCommand.ALARM_STATUS)

getAIarmétatusglbyteD response)

This method reads alarm status values
including video loss, pressure loss

—
sendMessageForData(NTCIPCameraCommand.LENS_STATUS)

tLensStatus(b
ge ensE atus(byte[] response)

This method reads lens status values
including auto focus, auto iris

sendMessageForData(NTCIPCameraCommand.CAMERA_FEATURE_STATUS)

getCameraFéatureSt'atus(byteﬂ response)

<------returns CameraOperationalStatus------ 4

This method reads camera feature status values
including power state

Figure 7-20. NTCIPCameraProtocolHdIr:poll (Sequence Diagram)
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7.3.2.14 NTCIPCameraProtocolHdIr:sendMessage (Sequence Diagram)

This diagram shows the processing that occurs when a command is sent to an NTCIP
camera. The command is looked up from a collection stored in the protocol hdlr in the
form of an OID. The command datapayload is passed and set in the command. A
DataPortUtility object is created that sets either an encoder or CameraControlComPort as
the control device. The DataPortUTtility class is then passed to he NTCIPUtility class along
with the OID to send the command to the camera.

This diagram shows the processing that occurs when a command is sent to an NTCIP camera. The command is looked up

from a collection stored in the protocol hdlr in the form of an OID. The command datapayload is passed and set in the command.

A DataPortUtility object is created that sets either an encoder or CameraControlComPort as the control device. The DataPortUtility class
is then passed to the NTCIPUtility class along with the OID to send the command to the camera.

NTCIPCameraProtocolHdIr oD
o ob
: : NTCIPCameraCommands NTCIPUtility
System(NTCIPCameraProtocolHdIr)

1

sendMessage(NTCIPCameraCommand cmd,Object payLoad)m :
—command(cmd)—bg
<<-return command OID+

[payLoad instanceOf byte[]] »
setByteValue(byte[] payLoad)

i [payLoad instanceOf primative] »
setValue(payLoad)

DataPortUtility

—new(null,null, CameraControlDevice ctriDevice)

set(Oid oid,DataportUtility port)———»

LOST_CONNECTION,SOCKET_ERROR, PARTIAL_DATA

OK,COMM_FAILURE,TIMEOUT, WAIT,INTERRUPTED, Iﬁ

Figure 7-21. NTCIPCameraProtocolHdIr:sendMessage (Sequence Diagram)
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7.3.2.15 NTCIPCameraProtocolHdIr:sendMessageForData (Sequence Diagram)

This diagram shows the processing that occurs when a command is sent to an NTCIP
camera where a response is expected. The command is looked up in the protocolHdlr's
stored array of commands. If a payload is specified, the value is updated in the OID A
DataPortUtility is created and passed along with the OID to the NTCIPUtility which
executes the command and returns the response.

This diagram shows the processing that occurs when a command is sent to an NTCIP camera where

aresponse is expected. The command is looked up in the protocolHdir's stored array of commands. If a payload

is specified, the value is updated in the OID A DataPortUtility is created and passed along with the OID to the NTCIPUtility
which executes the command and returns the response.

]

System(NTCIPCameraProtocolHdIr)

NTClIPCameraProtocolHdlr

oID

sendMessageForData(NT ClPCameraCommand cmd,
Object payLoad)—."

NTCIPUtility

NTCIPCameraCommands

ayLoad instanceOf primativel
1 [pay 1 ot

ommand(cmd).

\&--=======-return cmd OID=d======== -
[payLoad instanceOf byte]

r setByteValue(payLoad)

'setValue(payLoad)

new(null, null, CameraControIDevice ctriDevice)

DataPortUtility

ié—get(OID oid, DataPortUtility port,boolean uthncodlng)_..

------------- return String response=============J

————d

Figure 7-22. NTCIPCameraProtocolHdIr:sendMessageForData (Sequence Diagram)
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7.3.2.16 NTCIPCameraProtocolHdlIr:setLabel Text (Sequence Diagram)

This diagram shows the processing that occurs when setting a label/title. One command sets

the text of the label. The second com

mand activates the label.

This diagram shows the processing that occurs when setting a label/title. One
command sets the text of the label. The second command activates the label.

T NT CIPCameraProtocolHdIr

NTCIPCameraCommands

System(ControllableVideoCamera)

See NTCIPCameraProtocolHdIr:sendMessage BI'

setLabelText(int num, String title)———pn

:.—command(NTCIPCommand.LabeIText)'—P!

©
o

1.

-1
_--'sendMessage(OID oid, String title)

L_command(NT CIPCommand.Label Activate )}
[ St returns LabelActivate OID-======= 4

\ etX(num)

\\\ é -------------- -

e e me e

Figure 7-23. NTCIPCameraProtocolHdIr:setLabel Text (Sequence Diagram)
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7.3.2.17 NTCIPCameraProtocolHdlIr:setPresetTitle (Sequence Diagram)

This diagram shows the processing that occurs when storing a title for a preset on an
NTCIP camera. NTCIP defines a label table for storing titles. Each label entry must
contain text, and a start row. The first two rows are reserved for default title line 1 and 2.

NTCIP defines alabel table for storing titles. Each label entry must contain text, and a start row. The first
2rows are reserved for default title line 1 and 2.

This diagram shows the processing that occurs when storing atitle for a preset on an NTCIP camera. Iﬁ

e
x NTCIPCameraProtocolHdIr

System(ControllableVideoCamera)
setPresetTitle(int num, String title)— See NTCIPCameraProtocolHdlIr:setLabel Text BI

setLabel Text(int num + 2, String title)

Figure 7-24. NTCIPCameraProtocolHdIr:setPresetTitle (Sequence Diagram)
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7.3.2.18 NTCIPCameraProtocolhdlr:storePreset (Sequence Diagram)

This diagram shows the processing that occurs when storing a preset on an NTCIP camera

This diagram shows the processing that occurs when storing a preset on an NTCIP camerall|

(o]

X

System(ControllableVideoCam

Figure 7-25. NTCIPCameraProtocolhdlr:storePreset (Sequence Diagram)

storePreset(short presetNum)——»}

era)

NTCIPCameraProtocolHdIr

sendMessage(NTCIPCommand. lTOR E_PRESET, int presetNum)
1

«—
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7.4 NTCIP Camera Compliance Tester

7.4.1 Class Diagrams

7.4.1.1 CameraNTCIPComplianceTesterClasses (Class Diagram)

«interface»
java.awt.event.WindowListener

«interface» javax.swing.JFrame
java.awt.event.ActionListener

«interface» javax.swing.JFileChooser
CameraApplicationExitListener

1
The ORB and POA are required exitApplication(): void 11
o0 allow the use of a CHART uses when user 1| CameraCommSettingsDI i
direct rs232 port, which is normally 1 chooses to save resuit__ 9% CameraCommSettings
served via a port manager on an call on close i
FMS server, but is used "in process" | 11
in the compliance tester. ; ‘—‘ javax.swing.JDialog
i 11
- «interface» 1 1 .
ORB CameraNTCIPComplianceTester CameraNTCIPTesterMainWindow
1 1
L AL
1 1 et
«interface» main(rgs: String): void setVisible(visiable boolen): void 1
POA >
: 1
1
«interface»
CameraCommSettings CameraTestResultRecord CameraTestActivationListener
1 «interface»
m_selectedPortType: PortType QueueableCommand
m_commPortName: Strin
m_commPortConfig: CommPortConfig | 1 writeln(message: String) : void pollTest(): void
m_tcpipPortConfig: IPPortLocationData panLeftTest(): void
m_snmpCommunity: String 1 panRightTest(): void .
m_hdlcFrameRequired: boolean panStopTest(): void CameraAsyncCommandExecuter
m_deviceDropAddress: int tiltDownTest(): void
m_recvinitial TimeoutMillis: int tiltUpTest(): void m_cmd : CameraCommandType
m_minPanSpeed: int tiltStopTest(): void "l .
mm: ?ﬁ?S"Spede : 't"[ 1 ZoominTest():void . m_listener : CameraTestActivationListener
m_minTiltSpeed: int zoomOutTest(): voi
m_maxTiltSpeed: int . CameraTestRunner . 1 zoomstopTes(t)() void
_zoomSpeed: int focusNearTest(): void
m_focusSpeed: int < focusFarTest(): void 1
m_manualFocus: boolean | focusStopTest(): void
m_manuallris: boolean irisCloseTest(): void
m_minZoomPosition: int T irisOpenTest(): void 1
m_maxZoomPosition: int 1 1) 11} 11 irisStopTest(): void
savePresetTest(): void CameraCommandType
getter() moveToPresetTest(): void
setter() manualFocusOnTest(): void Poll
save() : void manualFocusOffTest(): void PanLeft
manuallrisOnTest(): void PanRight
manuallrisOffTest(): void PanStop
uses powerOffTest(): void titDown
Uses powerOnTest(): void tiltUp
tiltStop
uses Zoomin
ZoomOut
uses o ZoomStop
focusNear
uses focusFar
focusStop
irisOpen
irisStop
1 1 SavePreset
1 MoveToPreset
«typedef» ‘ TCPPort ‘ ‘ NTCIPCameraProtocolHdIr ‘ ManualFocusOn
CommPortConfig ManualFocusOff
1 1 ManuallrisOn
ManuallrisOff
PowerOff
‘ DataPortUtility ‘ ‘ NTIPCameraProtocolHdIrConfig ‘ Poweron

Figure 7-26 CameraNTCIPComplianceTesterClasses (Class Diagram)

7.4.1.1.1 CameraApplicationExitListener (Class)

This interface is implemented by objects that wish to be notified when the user has
requested to exit the application. This interface was introduced to keep the main
application class from having to implement the awt action listener and window listener
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interfaces, most of which do not apply to the main application class (it just needs to know
when the user wants to close).

7.4.1.1.2 CameraAsyncCommandExecuter (Class)

This class is a queueable command used to execute a Camera command asynchronous to
the main GUI thread, allowing the GUI to process events as a test is running. When the
command is run, it notifies the test activation listener based on the command type that was
specified during construction.

7.4.1.1.3 CameraCommandType (Class)

This is an enumeration of the types of commands that can be tested.

7.4.1.1.4 CameraCommSettings (Class)

This class holds communication related settings for the CameraNTCIPComplianceTester.
The settings are persisted in a .props file and are loaded on construction (or set to default
values if .props file doesn't yet exist). The save method saves the settings to a .props file.
Getters and Setters exist for each of the members in this class.

7.4.1.1.5 CameraCommSettingsDIlg (Class)

This class is a dialog that allows the user to modify and save the communications settings
used by the compliance tester.

7.4.1.1.6 CameraNTCIPComplianceTester (Class)

This class contains the main entry point for the NTCIP Camera Compliance tester. Its main
method instantiates an instance of the class, whose constructor initializes the application.
Initialization includes initializing the ORB and POA, instantiating the various setting
objects (which depersist their settings from props files), creating a CameraTestRunner
object (which executes the actual tests on command), and creates the main window used to
interact with the application.

7.4.1.1.7 CameraNTCIPProtocolHdIrConfig (Class)

This class contains configuration values specific to the NTCIPCameraProtocolHdlr.

7.4.1.1.8 CameraNTCIPTesterMainWindow (Class)

This class is the main window for the NTCIP Camera Compliance Tester. It has a JFrame
which it populates with various GUI objects, such as a menu bar with menu items, and a
scroll pane with a text area so it can show test results. It implements the ActionListener and
WindowListener interfaces and handles events for each menu click in addition to the
window closing event that is fired if the user closes the window using the X.
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7.4.1.1.9 CameraTestActivationListener (Class)

This interface specifies methods to be implemented by objects that are to be notified when
the user activates a test.

7.4.1.1.10 CameraTestResultRecord (Class)

This interface specifies methods to be implemented by objects that can record the results of
tests.

7.4.1.1.11 CameraTestRunner (Class)

This class provides the capability to execute a test. It is notified when it is time to run a test
through the TestActivationListener interface, and records all results to its associated
CameraTestResultRecorder. This class makes use of existing CHART communications and
protocol handler classes to ensure its tests are using the exact code being used by the
CHART system to perform this functionality. There is no CHART business logic within
this class, it is simply a controller that creates a communications port and passes it to the
CHART protocol handler to perform the requested command.

7.4.1.1.12 CommandQueue (Class)

The CommandQueue class provides a queue for QueueableCommand objects. The
CommandQueue has a thread that it uses to process each QueueableCommand in a first in
first out order. As each command object is pulled off the queue by the CommandQueue's
thread, the command object's execute method is called, at which time the command
performs its intended task.

7.4.1.1.13 CommPortConfig (Class)

This structure is used to pass comm port configuration values during a connection request.

7.4.1.1.14 DataPortUtility (Class)

This class is a wrapper used to hide the underlying port being used to communicate (tcp/ip
,FMS, or CameraControlDevice port).

7.4.1.1.15 DirectPortimpl (Class)

This class implements the DirectPort interface as defined in the IDL. Its connect method
opens a javax.comm.SerialPort object and sets the port settings according to the baud, data
bits, stop bits, and parity that was passed. Its disconnect method closes the
javax.comm.SerialPort. This class also implements the send and receive functions as
specified in the DataPort IDL interface. The send and receive methods use the read and
write methods of the javax.comm.SerialPort object to send and receive bytes on the com
port. While the send method contains little processing other than calling the
javax.comm.SerialPort object's write method, the receive method contains logic that allows
it to receive a burst of bytes before returning. This causes the receive method to return all
available bytes on the port and thus helps to prevent the need for multiple calls to receive
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for a single command response. This class updates a timestamp each time send or receive is
called. When its isInactive() method is called, it checks the current time vs. the last
send/receive time and if the difference is greater than the current inactivity timeout, it
returns true.

7.4.1.1.16 java.awt.event.ActionListener (Class)
This interface listens for actions such as when a menu item or button is clicked. For menu
items, it is attached to menu items when the menu is built.

7.4.1.1.17 java.awt.event.WindowListener (Class)

Listener interface that a class must implement for receiving window events

7.4.1.1.18 javax.swing.JDialog (Class)

This class is part of the JDK and provides functionality for dialog windows.

7.4.1.1.19 javax.swing.JFileChooser (Class)

This class is part of the JDK and provides functionality to allow the user to choose a file
from their local file system.

7.4.1.1.20 javax.swing.JFrame (Class)

Java class that displays a frame window.

7.4.1.1.21 NTCIPCameraProtocolHandler (Class)

This object contains the protocol for communication with a NTCIP Camera.

7.4.1.1.22 ORB (Class)

The CORBA ORB (Object Request Broker) provides a common object oriented, remote
procedure call mechanism for inter-process communication. The ORB is the basic
mechanism by which client applications send requests to server applications and receive
responses to those requests from servers.

7.4.1.1.23 QueueableCommand (Class)

A QueueableCommand is an interface used to represent a command that can be placed on a
CommandQueue for asynchronous execution. Derived classes implement the execute
method to specify the actions taken by the command when it is executed. This interface
must be implemented by any device command in order that it may be queued on a
CommandQueue. The CommandQueue driver calls the execute method to execute a
command in the queue and a call to the interrupted method is made when a
CommandQueue is shut down.
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7.4.1.1.24 TCPPort (Class)

This class provides access to a TCP/IP port for device communications.
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7.4.2 Sequence Diagrams

7.4.2.1 CameraNTCIPComplianceTester:PanLeft (Sequence Diagram)

This diagram shows the processing that takes place when the user chooses to execute the
pan left test. This sequence is prototypical of all tests that may be executed, with slight
variations as pointed out below.When the user clicks one of the test menu items, the main
window is notified via its ActionListener interface via the actionPerformed() method.The
main window's actionPerformed() method determines which test was selected based on the
menu item name and creates an AsyncCommandExecuter using the appropriate
CommandType enumeration value.This AsyncCommandExecuter is then added to the
CommandQueue where it will be executed asynchronously, and the actionPerformed()
method returns, allowing the GUI to remain responsive to events (such as the update of its
text area where it shows test progress). The CommandQueue calls the
AsyncCommandExecuter execute() method which calls the proper TestActivationListener
method based on the command type specified during construction of the
AsyncCommandExecuter. The TestRunner, which implements the TestActivationListener,
performs processing specific to the test that was activated. In the diagram, the polINow test
is shown, however processing for the other tests is very similar.The TestRunner first gets a
connected port. The type of port and the specifics of how the connection is made are based
on the settings specified in the CommSettings object. When this method returns, either a
direct RS232 port is available for use or a TCP/IP port is ready. If any error occurred while
connecting, the test result listener is notified and the test ends. Otherwise, an NTCIP
protocol handler is created and the appropriate method is called to execute the desired test.If
the test succeeds an appropriate message (or messages) are passed to the TestResultListener
via the writeln() method. In the case of a pan left test, the current status is also sent to the
TestResultListener for display to the user. Similarly, if the test fails, one or more messages
are written to the TestResultListener via the writeln() method. The TestResultListener is
the main window, and its writeln method writes data to its text area which allows the user to
track test progress.
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Figure 7-27. CameraNTCIPComplianceTester:PanLeft (Sequence Diagram)
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7.5 Device Utility

7.5.1 Class Diagrams

7.5.1.1 DeviceUtility (Class Diagram)

This class diagram shows utility classes that are useful for tasks in performing device
control.
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Figure 7-28. DeviceUtility (Class Diagram)
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7.5.1.1.1 ArbitrationQueue (Class)

This is an abstract implementation of a generic device arbitration queue. It basically
implements of the ArbitrationQueue CORBA interface (shown as ArbitrationQueueEnabled
in this design). However, the official implmenters of ArbitrationQueue
(ArbitrationQueueEnabled) interface are the devices themselves, CHART2DMSImpl and
HARImpl. All ArbitrationQueue types of operations are delegated to an instance of this
ArbitrationQueue class (one per physical device, i.e., one per instance of a device Impl
class). There are device-specific concrete extensions of ArbitrationQueue for DMS and
HAR, namely, DMSArbitrationQueue and HARArbitrationQueue. These provide device-
specific variation.

7.5.1.1.2 ArbitrationQueueEnabled (Interface)

(This interface, defined in the design in Systeminterfaces/DeviceManagement, is called
AvrbitrationQueue in the code, but cannot be called ArbitrationQueue in the design because
there is also an ArbitrationQueue abstract class.) An ArbitrationQueue is a queue that
arbitrates the usage of a device. The evaluation of the queue determines which message(s)
should be on the device, based upon the priority of the queue entries. When entries are
added to the queue, they are assigned a priority level based on the type of traffic event with
which they are associated, and also upon the current contents of the queue. The priority of
the queue entries can be modified after they are added to the queue. The queue is evaluated
when the device is online and queue entries are added or removed, when an entry's priority
is modified, or when the device is put online.

7.5.1.1.3 ArbQueueEntry (Class)

This class is used for an entry on the arbitration queue, for a single message, and for a
single traffic event. (It is possible, in the case of HARNOotifierArbQueueEntry objects, that
certain ArbQueueEntries can be on behalf of multiple TrafficEvents. In such cases, one
TrafficEvent among all those involved is picked to be the responsible TrafficEvent stored in
m_indicator, the ArbQueueEntryIndicator for the entry.)

7.5.1.1.4 ArbQueueEntryDesc (Class)

This structure is used to provide a description of an entry on the arbitration queue.

7.5.1.1.5 ArbQueueEntryindicator (Class)

The ArbQueueEntrylndicator contains data necessary to specify a unique ArbQueueEntry
object; in addition, it contains a reference to the TrafficEvent which is responsible for the
entry.

7.5.1.1.6 ArbQueueEntryKey (Class)

This class contains the Traffic Event ID and RP1 ID and is used to identify a specific
ArbQueueEntry. In some cases (e.g., for HARNotifierArbQueueEntry objects), the RPI ID
is the string representing a null Identifier.
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7.5.1.1.7 ArbQueueSubEntryDesc (Class)

This structure holds ArbQueueEntry "device-level detail for one "sub-device (such as a
constituent HAR within a SyncHAR). It holds the ID of the device and an indication as to
whether the entry is active for this particular subdevice. An ArbQueueEntry for a
conglomerate device (such as a SyncHAR) will contain a list of these structures, one for
each constituent HAR the entry is destined for.

7.5.1.1.8 CommpFailureCode (Class)

This class defines static values to be used to specify the type of comm failure in a
CommpFailureData object.

7.5.1.1.9 CommpFailureData (Class)

This class holds data to be passed to the CommFailureDB class to be logged in the Comm
failure log in the database.

7.5.1.1.10 CommFailureDB (Class)

This class is a utility used to log an entry in the Comm Failure log table in the database.
This table is used to log details about any comm failure that occurs in the system.

7.5.1.1.11 ConnectedPortInfo (Class)

This class holds data pertaining to a port that was acquired and connected via the
PortLocator.

7.5.1.1.12 MessageQueue (Class)

This class represents a message queue object. It will provide the ability to add, remove, and
reprioritize traffic event entries in a prioritized list.

7.5.1.1.13 ModemPortLocator (Class)

This class provides an implementation of the PortLocator's abstract connectPort() method
that can connect a ModemPort that has been acquired by the PortLocator base class. This
derived class logs information in the comm failure database table relating to connection
problems that may occur.

7.5.1.1.14 NTCIPUtility (Class)

This class contains common utility methods for NTCIP device communications. A large
portion of this class is methods refactored from the NTCIP DMS protocol handler
implementation.

7.5.1.1.15 PortLocationData (Class)

This class contains configuration data that specifies the communication server(s) to use to
communicate with a device.
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m_commsData - One or more objects identifying the communications server (PortManager)
to use to communicate with the device, in order of preference.

m_portType - The type of port to use to communicate with the device (ISDN modem,
POTS modem, direct, etc.)

m_portWaitTimeSecs - The maximum number of seconds to wait when attempting to
acquire a port from a port manager.

7.5.1.1.16 PortLocator (Class)

The PortLocator is a utility class that helps one to connect to the port used by the device.
The actual implementation of the operations is done by the derived classes depending on
what protocol is used for communication.

7.5.1.1.17 PortManagerListEntry (Class)

This class is used by the PortLocator to map object identifiers to object references for
PortManager objects.

7.5.1.1.18 VoicePortLocator (Class)

This class provides an implementation of the PortLocator's abstract connectPort() method
that can connect a VVoicePort that has been acquired by the PortLocator base class. This
derived class logs information in the comm failure database table relating to connection
problems that may occur. Since this is a telephony port which is much simpler to connect
than, say, a ModemPort, there will be considerably fewer types of errors which can occur
and thus be detected and reported.
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7.5.1.2 PortLocatorClasses (Class Diagram)

This class diagram shows utility classes that can be used to get a free port.
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Figure 7-29. PortLocatorClasses (Class Diagram)
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7.5.1.2.1 CameraControlDevice (Class)

The CameraControlDevice interface is implemented by classes which provides
communications for access to control functions for a video camera. This includes encoders,
command processors, and direct COM ports.

7.5.1.2.2 CommpFailureCode (Class)

This class defines static values to be used to specify the type of comm failure in a
CommpFailureData object.

7.5.1.2.3 CommpFailureData (Class)

This class holds data to be passed to the CommFailureDB class to be logged in the Comm
failure log in the database.

7.5.1.2.4 CommFailureDB (Class)

This class is a utility used to log an entry in the Comm Failure log table in the database.
This table is used to log details about any comm failure that occurs in the system.

7.5.1.2.5 ConnectedPortinfo (Class)

This class holds data pertaining to a port that was acquired and connected via the
PortLocator.

7.5.1.2.6 DataPortEnabled (Class)

This interface is implemented by device specific communications classes. This interface
provides an extra layer to remove dependencies on device specific packages.

7.5.1.2.7 DataPortUtility (Class)

This class is a wrapper used to hide the underlying port being used to communicate (tcp/ip
,FMS, or CameraControlDevice port).

7.5.1.2.8 FMSConnectedPortinfo (Class)

This structure defines the data used to store and exchange information about a connected
port. It is returned from the PortLocator's getConnectedPort() method and is passed back
into the PortLocator's release() method when it is time to release the port.

7.5.1.2.9 FMSPortLocator (Class)

The FMSPortLocator is a utility class that helps one to utilize the fault tolerance provided
by the deployment of many PortManagers. The FMSPortLocator is initialized by
specifying a preferred PortManager and optionally one or more alternate PortManagers
using a PortLocationData object.

When asked to get a connected port, the PortLocator first attempts to acquire a port from
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the preferred PortManager and then calls its abstract connectPort() method (implemented by
derived classes) to attempt to connect to the port. If a failure occurs, the FMSPortLocator
retries the sequence using the next PortManager in the list. The list may contain the same
port manager multiple times to have retries occur on the same port manager prior to moving
to another. In the event that the FMSPortLocator will perform a retry on the same port
manager, it holds the previously acquired port while performing the retry to avoid having
the port manager return the same port during the retry. When a different port is acquired
during a retry on the same port manager, the port is released (prior to connecting the 2nd
port).

7.5.1.2.10 ModemPortLocator (Class)

This class provides an implementation of the PortLocator's abstract connectPort() method
that can connect a ModemPort that has been acquired by the PortLocator base class. This
derived class logs information in the comm failure database table relating to connection
problems that may occur.

7.5.1.2.11 Port (Class)

A Port is an object that models a physical communications resource. Derived interfaces
specify various types of ports. All ports must be able to supply their status when requested.

7.5.1.2.12 PortLocationData (Class)

This class contains configuration data that specifies the communication server(s) to use to
communicate with a device.

m_commsData - One or more objects identifying the communications server (PortManager)
to use to communicate with the device, in order of preference.

m_portType - The type of port to use to communicate with the device (ISDN modem,
POTS modem, direct, etc.)

m_portWaitTimeSecs - The maximum number of seconds to wait when attempting to
acquire a port from a port manager.

7.5.1.2.13 PortLocator (Class)

The PortLocator is a utility class that helps one to connect to the port used by the device.
The actual implementation of the operations is done by the derived classes depending on
what protocol is used for communication.

7.5.1.2.14 PortManagerListEntry (Class)

This class is used by the PortLocator to map object identifiers to object references for
PortManager objects.
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7.5.1.2.15 TCPIPPort (Class)

This class provides access to a TCP/IP port for device communications.

7.5.1.2.16 TCPConnectedPortinfo (Class)

This structure defines the data used to store and exchange information about a connected
port. It is returned from the PortLocator's getConnectedPort() method and is passed back
into the PortLocator's release() method when it is time to release the port.

7.5.1.2.17 TCPPortLocator (Class)

TCPPortLocator is a utility class that helps to establish and manage connection to a tcpip
port.

7.5.1.2.18 VoicePortLocator (Class)

This class provides an implementation of the PortLocator's abstract connectPort() method that
can connect a VVoicePort that has been acquired by the PortLocator base class. This derived class
logs information in the comm failure database table relating to connection problems that may
occur. Since this is a telephony port which is much simpler to connect than, say, a ModemPort,
there will be considerably fewer types of errors which can occur and thus be detected and
reported.
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7.5.2 Sequence Diagrams

7.5.2.1 DataPortUtility:receive (Sequence Diagram)

This diagram shows the processing that occurs when a protocol handler or device utility
class calls the receive method. Depending on the instantiation, the method will receive data

over an fms, tcp, or CameraControlDevice port.

This diagram shows the processing that occurs when a protocol handler or device utility class calls the receive method.
Depending on the instantiation, the method will receive data over an fms, tcp, or DataPortEnabled port.

(o]
j< DataPortUtility TCPPort Port DataPortHelper DataPortEnabled
System (ProtocolHdIr or Utility Class)
receive—W
[is TCPPort] >
receive(initial,interchar, maxDuration)
[error]
throws TCPPortIOException
byte[] response
[is FMSPort]
narrow
S return Port-----
I |
receive(initial,interchar, maxDuration)
[error] <
throws DataPortlOException
byte[] response
[is DataPortEnabled Port]
receive(initial, interchar, maxDuration)
throws IOException
[error] byte[] response:
throws Exception
<o byte[] response---------4
Figure 7-30. DataPortUtility:receive (Sequence Diagram)
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7.5.2.2 DataPortUtility:receiveFromDirectPort (Sequence Diagram)

This diagram shows the processing that occurs when data is received over a comm port
such as a DirectPort or a CameraControlDevice com port. This method contains refactored

code from DirectPortImpl to facilitate code reuse between DataPortUtility and

DirectPortimpl.

This diagram shows the processing that occurs when data is received over a comm port such as
a DirectPort or a CameraControlDevice com port. This method contains refactored code from DirectPortimpl
to facilitate code reuse between serial port based communication using the DataPortUtility class.

]

X

System

............... [first byte not read]

InputStream

|____receiveFromDirectPort(Port port, int initialMillis,
int interCharMuillis, int maxReadDuration, int maxBytes)

return O

DataPortUtility Port
getinputStream() —"
S return InputStream----------

enabIeRecel\,ethreshold(l)—h-

—enableReceive Timeout(initial Timeout) —

getinputStream() —U-
- mmm oo returns InputStream----------

read(rcvBuffer, 0, 1)

""""""""""" returns 0 or 1

read(rcvBuffer,numBytesRead, 1)—"

e CE G R LR returns O or 1 o

~
~~o '

numBytesRead = 0

Read until one of the following:

time reading > maxReadDuration
numBytesRead >= maxBytes

Figure 7-31. DataPortUtility:receiveFromDirectPort (Sequence Diagram)
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7.5.2.3 DataPortUtility:receiveFromTCPPort (Sequence Diagram)

This diagram shows the processing that occurs when data is received over a comm port
such as an Encoder or a TCP port. This method contains refactored code from TCPPort to
facilitate code reuse between tcp based port communications using the DataPortUtility

class.

tcp port based communications using the DataPortUtility class.

or a TCPPort. This method contains refactored code from the TCPPort class to facilitate code reuse between

This diagram shows the processing that occurs when data is received over a tcp based port such as an Encoder Ill

ByteArrayOutputStream

V)
; : DataPortUtility Inp.ASleam
System T !
receiveFromT CPPort(InputStream stream, int initialMillis, -h:
int interCharMillis, int maxReadDuration, int maxBytes) new
_[while] —awilable)——™ H
wait for initial byte | A returns num bytes==--- ]
numAvailable == 0 ' !
&& millisPassed <=initialMillis ! !
&& millisPassed <= maxReadMilli] ! !
] ]
]
. [no bytes available] o i
TCPPortlOException I_,E '
[while] [read(buffer,0, bytesAvailable) ¥
dataComingn  Ly---- LS numbytesRead==="=~ k
&& bytesAvail < maxBytes '
&& millisPassed < maxReadDuration < write(buffer)
- -
:
- [error].. -
< Exception i
<-- return response byte[] -

Figure 7-32. DataPortUtility:receiveFromTCPPort (Sequence Diagram)
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7.5.2.4 DataPortUtility:send (Sequence Diagram)

This diagram shows the processing that occurs when a protocol handler or device utility
class calls the send method. Depending on the instantiation, the method will send data over
an fms, tcp, or encoder port.

Depending on the instantiation, the method will send data over an fms, tcp, or DataPortEnabled port.

This diagram shows the processing that occurs when a protocol handler or device utility class calls the send method. Iﬁ

i DataPortUtility TCPPort Port DataPortHelper DataPortEnabled
System (ProtocolHdIr or Utility Class)
send——»
[is TCPPort] >
send(byte[] buffer)
[error]
throws TCPPortlOException
[is FMSPort]
narrow
S return Port------
send(byte[] buffer)
[error]
throws DataPortlOException
[is DataPortEnabled Port]
send(byte[] buffer)
[error]
throws IOPortException
[error]
throws Exception
Figure 7-33 DataPortUTtility:send (Sequence Diagram)
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7.5.2.5 NTCIPUtility:get (Sequence Diagram)

This diagram shows the processing that occurs when an NTCIP device calls the get method
to retrieve a device mib value. This code is refactored from the NTCIPDMSProtocolHdIr
for use by all NTCIP devices.

This diagram shows the processing that occurs when an NTCIP device calls the get%ethod
to retrieve a device mib value. This code is refactored from the NTCIPDMSProtocolHdIr
for use by all NTCIP devices. |

¢

i NTCIPUtility
System (Device Utility or Protocol Handler)

. . See NTCIPUtiIity::getOEREncodedByteCo’r}
get(OID oid, DataPortUtility port)®

getOEREncodedé'yteCmd(OlD oid)
I . !h «—
UnsupportedEncodingExceptio

Qgggﬁ{?gf&??ﬂ?n [! HbLC Framing required]
P! sendSNMP(buffer, req, port)
PmppErrorException —
NoResponseException !
IOException | i
TCPPortlOException ! 1. .
i [HD|_C Framing required]
CHART?Except|on sendPNIPP(buffer, req, port)
e Y [error].ce oo i
Exception
S String response-------- 4

Figure 7-34. NTCIPUtility:get (Sequence Diagram)
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7.5.2.6 NTCIPULtility:getOEREncodedByteCommand (Sequence Diagram)

This method shows the processing that occurs when generating the raw ntcip byte array
command. The command is either an SnmpPdu or Pmpp request. This method contains
refactored code from the NTCIP DMS implementation.

This method shows the processing that occurs when generating the raw ntcip byte array command. The command
is either an SnmpPdu or Pmpp request. This method contains refactored code from the NTCIP DMS implementation.

X

System(NTCIP Utility or NT CIPUtility
NTCIPCameraProtocolHdlIr)
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——getRawValue()—pn
«<retum String rawVaIue..
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[Re?:férﬁ?ng?Lcs_encodeASN(byle[] buffer, int len, new BEREncoderO)—bE

€-----—--- int length======cccccceeeuoo 4

- me return byte[] cmdBuffer--===f-===- 4 !
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Figure 7-35. NTCIPULtility:getOEREncodedByteCommand (Sequence Diagram)
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7.5.2.7 NTCIPUtility:set (Sequence Diagram)

This diagram shows the processing that occurs when an NTCIP device calls the set method
to update a device mib value or issue a command. This code is refactored from the
NTCIPDMSProtocolHdlr for use by all NTCIP devices.

for use by all NTCIP devices.

This diagram shows the processing that occurs when an NTCIP device calls the set method
to update a device mib value or issue a command. This code is refactored from the NTCIPDMSProtocolHdIr

(o4

X

System (Device Utilityor Protocol Handler)

NTCIPUtility

[—set(OID oid, DataPortUtility port)

sendP|
[error], !
< SN LSO ---q
PR . :E:X_C_e_P_t'_O_“ ............ .E
)
)

Ss
~
~
Ss
~
Ss
~
Ss
~

Ss
~
~
Ss
~

See NTCIPUtility::g etOEREncodedByteCommand BI

1 I
getOEREncodedByteCommand(Oid oid)
—

[no HDLC framing required]
sendSNMP(buffer, req, port)
‘_l

[requires HDLC framing]
PP(buffer, req, port)

UnsupportedEncoding Exception
InvalidFrameException
DataPortlOException
PmppErrorException
NoResponseException
IOException
TCPPortlOException
CHART2Exception

Figure 7-36. NTCIPUtility:set (Sequence Diagram)
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8 Use Cases — SCAN Weather Integration

The use case diagrams depict new functionality for the SCAN Weather Integration feature and
also identify existing features that will be enhanced. The use case diagrams for the SCAN
Weather Integration feature exist in the Tau design tool in the Release7 area. The sections below
indicate the title of the use case diagrams that apply to this feature.
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8.1 R7HighLevel (Use Case Diagram)

This diagram shows the high level use cases for features added or modified as part of R7.

View TSS on Map

Configure TSS

NEW FOR R7 B‘

Operator .
Manage Traffic Events
"1 MODIFIED FOR R7 B‘
Export TSS Dat
0]

Retrieve Weather Data

From SCAN
NEW FOR R7 Il‘

Provide Weather
Data to Internal Applications

Configure Weather Settings

Administrator

Configure
Video Sources

Figure 8-1. R7HighLevel (Use Case Diagram)
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8.1.1 Configure TSS (Use Case)

New in R7, a user can edit the map display options for a TSS. A user can specify a bearing
for the TSS that is used to orient the TSS zone groups when they are displayed on the maps.
A user can specify whether a zone group should be displayed on maps. If a user specifies
that a zone group should be displayed on the maps, the zone group can be configured to
display either in the direction of the TSS bearing or in the opposite direction (180 degrees
opposed) of the TSS bearing. A user can specify the order in which zone groups should
appear on the maps. Zone groups with lower display order values will appear on the map
closer to the TSS lat/lon position.

8.1.2 Configure Video Sources (Use Case)

The system allows an administrator with the Configure Camera right to configure video
sources in the CHART system. Video Sources include generic unspecified video sources,
"No Video Available" sources, fixed cameras, and controllable cameras including COHU,
Vicon, and NTCIP cameras. The system allows an administrator to configure multiple
video sending devices for the video source.

8.1.3 Configure Weather Settings (Use Case)

The administrator will be able to configure the maximum distance from a roadway traffic
event that a weather station can be to be included in the pre-selection of the road surface
condition for a traffic event. (This is also referred to as a "cutoff radius"). The
administrator will be able to configure the maximum age that a weather station data can
have and still be included in the pre-selection of the road surface condition for a traffic
event.

8.1.4 Export TSS Data (Use Case)

The system shall provide detector data to external systems. The system shall enforce
granular, organization based user rights to allow the level of detail provided for a detector
to be controlled. Two user rights (View Detailed VSO and View Summary VSO) will be
used to determine if a detector's detailed volume, speed, and occupancy (VSO) data is
exported, only a speed range, or no VSO data. When VSO data is provided for a detector, it
will include the data for zone groups and for each zone within the group. New for R7,
CHART will export map display options for each detector including: bearing, zone group
display direction, and zone group display order. The detector data will be provided using
the TMDD standard, with CHART extensions as needed. External systems can obtain an
inventory and status of all CHART system detectors, or the ones that have changed in a
certain lookback time period. They can obtain updates to the detector data (including the
status) periodically with on-demand request or by subscribing to receive updates at a
specified web service URL.

CHART R7 Detailed Design 8-3 03/02/2011



8.1.5 Manage Camera (Use Case)

An operator with the correct functional rights may perform basic operations on a camera.
Please refer to the Manage Camera Use Case diagram for more detailed information.

8.1.6 Manage Traffic Events (Use Case)

This diagram models the actions that an operator may take that relate to traffic events. This
includes responding to traffic events using field devices. New in R7, the system will pre-
select the road surface condition based on data from the nearest weather station with recent
data when the traffic event is opened. The operator can view the weather station that was
used to make the automatic selection. The weather station data will be logged to the event
history log when the event is opened and again when it is closed. Just as in previous
releases, the user may manually select the road surface condition while the event is open.

8.1.7 Provide Weather Data to Internal Applications (Use Case)

The system will provide an interface to be used by internal applications to obtain weather
related data based on location.

8.1.8 Retrieve Weather Data From SCAN (Use Case)

The system will retrieve weather related data from SCAN for the purpose of making it
available to internal applications.

8.1.9 View TSS on Map (Use Case)

The home page map shall include map layers to allow the user to view TSSs. TSS layers are
shown on separate overlay layers with a separate layer for CHART TSSs and separate
layers for TSSs from each external agency. The TSS layers should be below all other device
layers and above the Exits/Mileposts layer. Any TSS that has a defined point location can
be viewed on the home page map by clicking a link on the details page for the device.
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8.2 ManageTrafficEvents (Use Case Diagram)
This diagram models the actions that an operator may take that relate to traffic events
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Figure 8-2. ManageTrafficEvents (Use Case Diagram)

Modified forR7. L

8.2.1 Add Text to Event History (Use Case)
An operator with the proper functional rights may add text to a traffic event's event history

8.2.2 Associate Event (Use Case)
An operator with the proper functional rights may associate related traffic events

8.2.3 Change Event Attributes (Use Case)
An operator with the proper functional rights may edit traffic event information after the
event has been created. This includes closing the event, adding text to the event history,
recording lane closures, and recording organization and resource arrivals. The user can also
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specify the road surface conditions for a roadway event, including: wet, dry, ice/snow, wet
(chemical), and unspecified.

8.2.4 Change Event Type (Use Case)

An operator with the proper functional rights may change the traffic event type.

8.2.5 Change Lane Direction (Use Case)

The lane configuration editor shall allow the user to change the traffic flow direction for a
particular lane. This includes setting a lane to be multi-directional to indicate alternating
use of a single lane. The editor shall allow the user to use hot keys to set the traffic flow
direction. The ability to use "multi-directional” can be disabled as part of the initialization
of the lane configuration editor.

8.2.6 Close Event (Use Case)

An operator with the proper functional rights may close an event. The system will query
the weather station and sensor data from the nearest weather station with recent data when a
traffic event is closed, if geographic coordinates are specified for the traffic event and there
is a weather station within a configurable cutoff radius from that location, and will add an
entry to the event history log. If the event is in the priority event list and the priority event
list is in automatic mode, the system will remove the event from the priority event list when
the event is closed. The system will prevent the user from closing an event if a source has
not been entered for the event or if the event is an incident or planned closure and the user
has not specified a lat/long for the event. The system will remind the user to fill in the
queue length field and vehicles involved (for incidents) prior to closing the event (but will
not prevent them from closing the event if either is not filled in, for a zero queue length and
no vehicles involved are sometimes valid).

8.2.7 Copy Traffic Event (Use Case)

The user with the correct functional rights will be able to create a copy of an existing traffic
event.

8.2.8 Create Incident Event (Use Case)

An operator with the proper functional rights may create a new incident event.

8.2.9 Create Traffic Event (Use Case)

The user with the correct functional rights may add a new traffic event. When creating a
traffic event, the system will show the user a list of existing traffic events that may be
duplicates of the new event being created based on the user's selections for the new event's
location. External and pending events do not appear as possible duplicate events.
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8.2.10 Display Weather Station Conditions (Use Case)

When viewing a traffic event, the system will display the weather station data that was
captured at the time when the system preselected the road condition (i.e., when the event
was opened). The station-level data will include the name of the weather system, a
description of the location of the station, the distance from the traffic event to the station,
the road surface condition that was selected for the traffic event, wind speed, wind
direction, visibility, air temperature, precipitation type, precipitation intensity, and time that
the weather data was obtained. It will also display per-sensor data including: a description
of the location of the sensor, the road surface temperature, and the road surface condition.
The user will also be able to bring up the details page for the weather station within the
SCAN Web user interface.

8.2.11 Edit Traffic Event Lane Configuration and Status (Use Case)

An operator with the manage traffic events user right may edit the lane status of a traffic
event, including changing direction for a particular lane. This only applies to open Planned
Roadway Closures, Incidents, and Special Events.

8.2.12 Export Priority Event List (Use Case)

A user viewing the priority event list can export the displayed data as a text file. This
feature allows the user to easily include information about the priority events in reports.

8.2.13 Get Event History Text (Use Case)

An operator with the correct functional rights may view the text entries that have been
added to an event.

8.2.14 Log Weather Station Data (Use Case)

The system will log the weather station data at the opening and closing of a traffic event.
The station-level data will include the name of the weather system, a description of the
location of the station, the distance from the traffic event to the station, the road surface
condition that was selected for the traffic event, wind speed, wind direction, visibility, air
temperature, precipitation type, precipitation intensity, and time that the weather data was
obtained. It will also display per-sensor data including: a description of the location of the
sensor, the road surface temperature, and the road surface condition.

8.2.15 Merge Traffic Events (Use Case)

This use case represents the merge traffic event operation. A user with manage traffic event
right merges the data of two traffic events. See MergeTraffic Events use case diagram.
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8.2.16 Modify Traffic Event (Use Case)

An operator with the proper functional rights may edit traffic event information after the
event has been created. This includes responding to the event, editing lane status, editing
location, associating with another event, and specifying other event attributes such as road
condition.

8.2.17 Operator (Actor)

An operator is a user of the system who has been assigned a valid username/password
combination and granted roles for system access.

8.2.18 Preselect Road Surface Condition (Use Case)

The system will query and pre-select the road surface condition indicated by the nearest
weather station with recent data when a traffic event is opened, if geographic coordinates
are specified for the traffic event and there is a weather station within a configurable radius
from that location. The system will record the selected station and sensor data in the event
history log.

8.2.19 Query Nearby Weather Station Data (Use Case)

The system will query the nearest weather station with recent data, if geographic
coordinates are specified for the traffic event and there is a weather station within a
specified radius from that location. The system will calculate distance as the crow flies.
The system will, if possible, use the worst road surface condition from sensors matching the
primary route and direction of the traffic event. If no sensors are found matching the traffic
event's route and direction, the worst road surface condition from sensors matching the
traffic event's route will be used. If no sensors match the traffic event's primary route, the
system will use the worst road surface condition reported by any of the station's sensors.
The system will only make a road surface condition selection if the selected weather station
has roadway sensors with data.

8.2.20 Record Lane Closure (Use Case)

The lane configuration editor shall allow the user to specify the status of each lane in the
configuration as being open, closed, or unknown. A feature shall also exist to allow the
user to set all lanes to open without having to set the status individually for each lane. Hot
keys for setting lane status will be supported. The system will record the date/time a lane is
opened or closed. When the lane configuration is initialized to include (not disable) the
feature that sets the initial lane status in the main direction to unknown, then When a user
makes the first change to the status of a lane in the main direction whose status was initially
defaulted to "unknown", the system will set the status of all other lanes in the main
direction that have a status of "unknown™ to "open".
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8.2.21 Record Organization Notification And Arrival (Use Case)

An operator with the proper functional rights may record the participation of various
organizations in the event resolution.

8.2.22 Record Resource Notification And Arrival (Use Case)

An operator with the proper functional rights may record the participation of various
resources in the event resolution.

8.2.23 Respond to Traffic Event (Use Case)

The system allows an operator to control devices in response to an event through the use of
a response plan. The user may add devices to the plan, select the desired state of the
devices, then activate the plan. Any of the devices used by the event response plan may be
deactivated while the event is open by removing the item for that device from the plan.
When the event is closed, if the response plan is active, it will be deactivated automatically.

8.2.24 Search EORS Permits (Use Case)

The system will allow the user to perform a text search on the following fields of an EORS
permit: permit tracking number, start county name, end county name, permit type, route
location, route type, route number, work order description, permittee name, contract
number and days of week. The system will score each matching permit based on the
percentage of the user entered search terms were found in these fields and will present the
results in order of relevance. The user will be shown a summary of each matching permit
and will be able to show/hide additional details about each permit.

8.2.25 Search Traffic Events (Use Case)

An operator with the proper functional rights may search the CHART system for traffic
events.

8.2.26 Set EORS Permit for Planned Roadway Closure Event (Use Case)

A user may set the EORS permit associated with a planned roadway closure event. Doing
so will set the EORS permit tracking number into the planned roadway closure event
details. The system will assist the user in finding the correct EORS permit by suggesting
potential matching permits as the user types a permit tracking number. In the event that the
user does not see the permit they are looking for in the list of suggested permits, the system
will provide a more advanced searching capability that will search on other fields of the
permit (in addition to the tracking number). The user will be able to specify if the list of
permits considered for suggestion or searching should be limited to only the active and
queued permits, or if all permits currently available in the EORS system should be
considered.

The user will be able to indicate if permit tracking numbers should be considered to match
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their search terms if the permit number starts with the user entered text (only) or contains
the user entered text anywhere within the permit number. Additionally the user may
indicate that the permit may start with or end with (last 4 digits) the user entered text.

8.2.27 Specify Event Location (Use Case)

The event location choices will be populated using data from the CHART Mapping
application database.

By default, MD will be selected as the state.

If the selected state is MD, the user will be required to select a predefined MD
county/region. If a route is specified, the user will first select a route type from a pick list
("1, "US", or "MD") and the route type will be used to populate the list of predefined
routes. To specify a route, the user will be required to select one of the predefined routes if
the state is MD. If the state is not MD, the user will be able to enter a county name / region
name and route number as freeform text.

If a route number is specified, the user will be able to select intersecting roads by route
number or route name, or specify the state or county milepost. Additionally the user will be
able to specify whether the traffic event is at, prior, or past the intersecting feature ("at" will
be selected by default).

If the state is MD, the list of intersecting route numbers and names will be populated for the
user as suggestions; however, the user can still specify freeform text for an intersecting
route number, route name, county milepost, and state milepost even if the state is MD.

8.2.28 Specify Expected Duration (Use Case)

An operator with the proper functional rights may specify the expected duration of an
event.

8.2.29 Specify WebsiteTraffic Alert Settings (Use Case)

An operator with the proper functional rights may specify whether or not the traffic event
warrants a "Traffic Alert" on the public CHART web site, and may optionally provide
specific alert text to be associated with the Alert.

8.2.30 System (Actor)

The System actor represents any software component of the CHART system. It is used to
model uses of the system which are either initiated by the system on an interval basis, or are
an indirect by-product of another use case that another actor has initiated.

8.2.31 Take Event Offline (Use Case)

The system periodically checks for closed events and takes them offline provided that a
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configured interval of time has elapsed since the event was closed.

8.2.32 View Lane Configuration and Status Textually (Use Case)

The system shall provide a read-only textual description of the specified lane configuration
and status.

8.2.33 View Potential Duplicate Events (Use Case)

An operator with the correct functional rights will be presented with a list of potential
duplicate traffic events based on the event location. The operator will have the option to
then merge these events.

8.2.34 View Priority Event List (Use Case)

Users may view a list of priority events, as defined automatically by the system or as
defined manually by a user. When in automatic mode, the system selects the events to
appear in the priority events list based on attributes of the events, such as the incident type
(Fatality), the HazMat flag, the types of vehicles involved, lane closures, and queue length.
When in manual mode, a user selects the events to appear in the list and the order in which
they appear. The mode is controlled via the system profile. The display is a text only
display and can be accessed without having to log into the CHART system. A link within
the CHART system provides access to it, however users may also access it directly via its
specific URL.

8.2.35 View Suggested EORS Permits (Use Case)

As the user types in the search field the system will present a set of suggested permits based
on the permit tracking number. The suggested permits will each display the tracking
number and some summary information about the permit as well as a link/button that
allows the user to associate the permit to the planned closure directly from the suggestion.

8.2.36 View Traffic Events (Use Case)

An operator with the correct functional rights may view a traffic event. The details for a
traffic event will include the weather station conditions, if the road surface condition was
pre-selected by the system. While viewing the details page of a roadway event with a
defined geographic location, an operator may invoke the Intranet Map to view weather
stations near the traffic event.
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9 Detailed Design — SCAN Weather Integrations

9.1 Human-Machine Interface

Weather Integration

Traffic Event Details Page

When a Traffic Event is created where an operator can select Roadway Conditions (currently
Incidents and Weather Events) the Roadway Conditions section of the Traffic Event Details page
will now be automatically populated.

To populate the Road Surface Condition field, the system will select data from the nearest
weather station if three criteria are met: 1) the weather station must be within a given radius of
the event and 2) its data must be no older than a given age and 3) the weather station must have
at least one roadway sensor. Both the radius and maximum data age will be configurable via
System Profile settings.

If a weather station is identified that meets these criteria, the Road Surface Condition field is
assigned by matching the traffic event’s roadway and direction to the roadway and direction of
the weather station’s roadway sensors. This matching is accomplished according to the
following algorithm:

1) Select all roadway sensors whose roadway and direction match the traffic event
2) If none, select all roadway sensors whose roadway matches the traffic event
3) If none, select all roadway sensors

Once the (possibly empty) set of sensors is collected, the traffic event’s Road Surface Condition
is assigned the worst surface condition in the set according to this list of increasingly worse
conditions:

1) UNSPECIFIED

2) DRY

3) WET

4) CHEMICALLY WET
5) ICE OR SNOW

If an automatic selection is made, other relevant weather conditions from the weather station will
also be displayed. The information shown represents a snapshot of the weather data from the
time when the automatic selection was made.
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Roadway Conditions

Road Surface Condition: Wet -
Nearby Wx Station: Location: I-270 @ MD-109; Distance: 2.2 mi; Surface Condition: wet, 23F; Air Temp: 31F; Precip:
(Intranet Map) Snow, Light; Vis: 0.5 mi; Wind: 15 MPH NNW; System: SCAN; 12/10/2010 14:45

(show/hide sensors] (SCAN details)

Figure 9-1 Roadway Conditions Section in Traffic Event

The user can override the automatically-selected Road Surface Condition by making another
selection; however, the Nearby Wx Station information will still be displayed.

(Normally the automatic selection will appear as soon as the traffic event is created, but if the
call to get the weather information takes longer than a configurable about of time, this
information may be filled in after event creation, in which case it would appear on the next page
refresh. The amount of time will be configurable via a System Profile setting. This mechanism
will prevent excessive delays while creating Incidents or Weather Service Events if there is a
problem getting the data.)

If the system is able to set the Road Surface Condition according to the criteria described above,
then it will record this in the traffic event history log. Similarly when a traffic event that
supports Roadway Conditions is closed, a separate Roadway Conditions history log entry will be
made. Because the same algorithm is applied at event closure, it is possible a different roadway
sensor may be used than at event creation (e.g. if the traffic event location or weather system
configuration has changed in the interim).

The Intranet Map link will allow the user to bring up the Intranet Map page to see nearby
weather stations in a popup window, if the traffic event has coordinates defined and the Intranet
Map is available.

The SCAN details link will allow the user to bring up the SCAN Web application to see details
for the weather station in a popup window, if data from a weather station was selected and the
SCAN Web application is available.

The show / hide sensors link will allow the user to show or hide details for the roadway sensors.
The actual implementation will display “show” when the roadway sensor details are hidden and
“hide” when they are shown. The details will be hidden initially, to avoid clutter and to avoid
using vertical space on the page. When the sensor information is displayed, it will show the
location description, route and direction, surface condition, and surface temperature for each
sensor:
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Roadway Conditions

Road Surface Condition: Wet -
Nearby Wx Station: Location: I-270 @ MD-109; Distance: 2.3 mi; Surface Condition: Wet, 33F; Air Temp: 21F; Precip: Snow,
{Intranet Map) Light; vis: 0.5 mi; Wind: 15 MPH NNW; System: SCAN; 12/10/2010 14:45

{show/hide sensors] [SCAN details)

Location Route / Direction | Surface Condition | Surface Temp

I-270 SB Departure (0) | I-270 SOUTH Dry 34F

[-270 SB Deck (1) 1-270 SOUTH Dy 36F

I-270 NB Deck (2) I-270 NORTH Dry 35F

MD-109 MNB (3) MD 109 NORTH Wet 33F

Figure 9-2 Detailed Roadway Conditions
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9.2 System Interfaces

9.2.1 Class Diagrams

9.2.1.1 TrafficEventManagement2 (Class Diagram)
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This diagram shows more interface classes related to traffic events.
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Figure 9-3. TrafficEventManagement2 (Class Diagram)
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9.2.1.1.1 AbsoluteOrRelativeTime (Class)

This union stores a time, in either absolute or relative terms.

9.2.1.1.2 ActionEventData (Class)

This class represents all data specific to an Action event type traffic event.

9.2.1.1.3 BasicEventData (Class)

This class represents the data common to all traffic events. All derived data types will
inherit all data shown in this class.

9.2.1.1.4 CountyState (Class)

This enumeration defines the various counties in Maryland and the states surrounding
Maryland that will be used for defining the traffic event.

9.2.1.1.5 DisabledVehicleData (Class)

This class represents all data specific to a disabled vehicle traffic event.

9.2.1.1.6 EventlnitatorScheduleUserData (Class)

This structure contains data about a schedule involved in the initiation of a traffic event. It
is contained within the Eventlnitiator union.

9.2.1.1.7 EventlnitatorUserData (Class)

This structure contains data about a user involved in the initiation of a traffic event. Itis
contained within the Eventlnitator union.

9.2.1.1.8 Eventlnitiator (Class)

This union contains information about the entity or entities involved in the initiation of a
traffic event. This can be the schedule, if a schedule was involved in initating the event,
and/or a user, if a user was involved in initating the event. This union allows for possible
expansion in future releases, where traffic events may be initiated by a schedule without
user confirmation, or by CHART devices (traffic sensors, weather sensors, etc.) or external
interfaces (RITIS, etc.) initially with, or possibly later without, user involvement.

9.2.1.1.9 EventinitiatorType (Class)

This enumeration identifies the types of initiators which can initiate traffic events. Traffic
events can be initiated by a user (directly), or by a schedule (with user involvement). This
enumeration, and the union in which it is a discriminator, allows for possible expansion in
future releases, where traffic events may be initiated by a schedule without user
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confirmation, or by CHART devices (traffic sensors, weather sensors, etc.) or external
interfaces (RITIS, etc.) initially with, or possibly later without, user involvement.

9.2.1.1.10 IncidentData (Class)

This class represents data specific to an Incident type traffic event.

9.2.1.1.11 IncidentType (Class)

This typedef defines the type of the incident.

9.2.1.1.12 IncidentTypeValues (Class)

This interface lists all possible incident types.

9.2.1.1.13 IncidentVehicleData (Class)

This class represents the vehicles involved data for incidents. Its purpose is to simplify the
exchange of data between GUI and server.

9.2.1.1.14 LaneConfigurationChangedinfo (Class)

This structure contains the data that is broadcast when the lane configuration of a traffic
event is changed.

9.2.1.1.15 LogEntriesAdded (Class)

This structure contains the data that is broadcast when new entries are added to the event
history log of a traffic event.

9.2.1.1.16 OrganizationParticipationData (Class)

This class represents the data required to describe an organization's participation in the
response to a traffic event.

9.2.1.1.17 PlannedRoadwayClosureEventData (Class)

This class contains data specific to the PlannedRoadwayEvent type of traffic event.

9.2.1.1.18 ResourceDeploymentData (Class)

This class represents the data required to describe a resource's participation in the response
to a traffic event.

9.2.1.1.19 ResponseParticipant (Class)

The ResponseParticipant class is a non-behavioral structure which specifies a participant in
a response.
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9.2.1.1.20 ResponseParticipationAddedInfo (Class)

This structure contains the data that is broadcast when a response participant is added to the
response to a particular traffic event.

9.2.1.1.21 ResponseParticipationChangedinfo (Class)

This structure contains the data pushed in a CORBA event any time any type of response
participation object changes state.

9.2.1.1.22 ResponseParticipationData (Class)

This class contains all data pertinent to any class that represents a response participation.

9.2.1.1.23 ResponseParticipationRemovedInfo (Class)

This structure contains the data that is broadcast when one or more response plan items are
removed from a traffic event.

9.2.1.1.24 ResponsePlanlteminfo (Class)

This structure contains the data that is broadcast any time a new response plan item is added
or an existing response plan item is modified.

9.2.1.1.25 ResponsePlanltemsRemovedinfo (Class)

This structure contains the data that is broadcast when one or more response plan items are
removed from a traffic event.

9.2.1.1.26 RevokeExecutionFailure (Class)

This class defines a exception thrown when failed to revoke a response plan item's
execution.

9.2.1.1.27 RoadCondition (Class)

This enumeration lists the possible roadway conditions at the scene of a traffic event.

9.2.1.1.28 TrafficEventAddedInfo (Class)

This structure contains the data that is broadcast when a new traffic event is added to the
system.

9.2.1.1.29 TrafficEventAssociatedInfo (Class)

This structure contains the data that is broadcast when two traffic events are associated.
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9.2.1.1.30 TrafficEventAssociationRemovedinfo (Class)

This structure contains the data that is broadcast when the association between two traffic
events is removed.

9.2.1.1.31 TrafficEventCreationResult (Class)

This result is returned from createEvent() to indicate warning messages if the event was not
created cleanly.

9.2.1.1.32 TrafficEventEventType (Class)

his enumeration defines the types of CORBA events that can be broadcast on a Traffic
Event related CORBA Event channel.

9.2.1.1.33 TrafficEventState (Class)

This enumeration lists the possible states for a traffic event. The states are pending, open,
and closed. A false alarmed "state" is considered a special case of "closed", so false
alarmed events will have a TrafficEventState of EVENT_STATE_CLOSED. They will
also have the m_isFalseAlarm flag in their BasicEventData set to true to distinguish them
from normally closed events.

9.2.1.1.34 TrafficEventType (Class)

This typedef defines the type of traffic event.

9.2.1.1.35 TrafficEventTypeChangedInfo (Class)

This structure contains the data that is broadcast when a traffic event changes types. The
traffic event object that represented the traffic event previously is removed from the system
and is replaced by the newTrafficEvent reference contained in this structure. If the
consumer of this CORBA event has stored any references to the traffic event previously,
those references should be replaced with this new reference.

9.2.1.1.36 TrafficEventTypeValues (Class)

This interface defines the types of traffic events that are supported by the system.

9.2.1.1.37 UnknownEventType (Class)

This class defines a exception thrown when the type of a traffic event type is not known and
is not defined in TrafficEventTypeValues.

9.2.1.1.38 WeatherConditions (Class)

This structure contains all possible weather conditions. Each member should be set to true
if that condition applies, false otherwise. The m_otherDescription member will only be
considered valid if the m_other member is set to true.
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9.2.1.1.39 WeatherServiceEventData (Class)

This class contains data specific to the WeatherServiceEvent type of traffic event.
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9.3 Traffic Event Module Package

9.3.1 Class Diagrams

9.3.1.1 TrafficEventModuleClassesR7 (Class Diagram)

This diagram show Traffic Event Module classes related to the changes in Release 7.
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9.3.1.11

Figure 9-4. TrafficEventModuleClassesR7 (Class Diagram)

IncidentlmplR7 (Class)

This class contains Incidentimpl changes for R7. This class is the CORBA object
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implementation for an Incident event.

9.3.1.1.2 RoadSurfaceConditionWeatherInfo (Class)

This class or structure is used as the internal representation (within the Traffic Event
Module) of the results of querying the road surface condition weather info from the
Weather Service. It contains all of the data needed by the traffic event module classes.

9.3.1.1.3 RoadSurfaceConditionWeatherinfoQuery (Class)

This class executes and handles the results of the query to the Weather web service.

9.3.1.1.4 SynchAsynchQueryUtil. AsynchHandler<T> (Class)

This interface allows an object to handle the data returned from a query asynchronously
(i.e., not on the calling thread).

9.3.1.1.5 SynchAsynchQueryUtil. Executer<T> (Class)

This interface is implemented by an object that can execute a query. The type of data
returned from the query is specified as a generic type. Any data needed for the query must
be stored in the implementing object.

9.3.1.1.6 TrafficEventDBR7 (Class)

This class contains TrafficEventDB changes for R7. This class provides database
functionality related to traffic events.

9.3.1.1.7 TrafficEventFactorylmplIR7 (Class)

This class shows changes in the TrafficEventFactorylmpl class for R7. This class manages
all traffic events served by the Traffic Event Service.

9.3.1.1.8 TrafficEventGroupR7 (Class)

This class shows changes in the TrafficEventGroup class for R7. This class manages a
single TrafficEvent CORBA object implementation.

9.3.1.1.9 TrafficEventimpl (Class)

This class provides an implementation of the TrafficEvent interface. It contains state
variables and processing that common to all traffic events.

9.3.1.1.10 TrafficEventModulePropertiesR7 (Class)

This class contains TrafficEventModuleProperties changes for R7. This class provides
access to settings defined in the TrafficEventService properties file.
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9.3.1.1.11 WeatherServiceEventimplIR7 (Class)

This class shows WeatherServiceEventimpl changes for R7. This class is the CORBA
object implementation for a Weather Service event.

9.3.2 Sequence Diagrams

9.3.2.1 TrafficEventFactorylmpl:createTrafficEventHelper (Sequence Diagram)

This diagram shows how a traffic event is created. First, the BasicEventData that is passed
in is prepared for event creation. This involves setting a number of variables, including the
ID of the new event and several other fields. Next the TrafficEventGroup object is created
and initialized. This creates a TrafficEventimpl object of the appropriate type and activates
the object in CORBA and publishes it in the Trading Service. The TrafficEventGroup is
the added to the database. The lane configuration (if specified) is set. The
TrafficEventGroup is added to the factory's list. The initial event history log entries are
added. For R7, a call to queryRoadSurfaceConditionWeatherInfolf Applicable() will be
made to query the road surface condition weather information (this is documented in the
sequence diagram of the same name). The response participation and response plan item
objects are also added. Log messages are added to the even history and comm log. The
TrafficEventAdded event is pushed. Finally a TrafficEventCreationResult is returned,
which contains a reference to the event and any warning messages.
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TrafficEvent This will set the following fields in the BasicEventData:
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Figure 9-5. TrafficEventFactorylmpl:createTrafficEventHelper (Sequence Diagram)
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9.3.2.2 TrafficEventFactorylmpl:getWeatherService (Sequence Diagram)

This diagram shows how the traffic event factory gets or creates a JAXBWebServiceClient
object for calling the Weather Service. This object will only be created on first use - after
that the existing one will be reused. A JAXBContext object is created, and the base URL
for the web service is read from the properties and used to create an XMLHTTPService
object. The HTTP connect and read timeout values are then set using values specified in
the Traffic Event Service properties file. A JAXBWebServiceClient object is created,

stored in the factory for later use, and returned to the caller.

. TrafficEventModule
TrafficEventFactoryimpl JAXBContext Properties
TrafficEv entFactoryimpl T T T
i i i
—getWeatherSenice()—>4 ' '
] ] ]
¢ . Jalreadycreated] 1 i i
“JAXBWebSeniceClient™} H H
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]
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]
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LgetWeatherSeniceHT TPConnectTimeoutMillis ()=}

——setConnectTimeout(connectTimeoutMillis)
] ]

] (]
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-
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——setReadTimeout(read TimeoutMillis);
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] ]
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Figure 9-6. TrafficEventFactorylmpl:getWeatherService (Sequence Diagram)
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9.3.2.3 TrafficEventFactorylmpl:queryRoadSurfaceConditionWeatherInfolfApplicable

(Sequence Diagram)

This diagram shows how the traffic event factory performs a road conditions weather info
query. It returns and does nothing if the traffic event is not an incident or weather service
alert, or if the event is pending or external, or if the traffic event does not have a geographic
location. Otherwise, it gets the search radius, lookback time, and synch wait time from the
System Profile. It gets (or creates) the JAXBWebServiceClient object (as shown on the

It creates a CommandQueue for handling weather
queries, if one was not previously created. It then calls the TrafficEventGroup to perform
the query (as shown on the queryRoadSurfaceWeatherInfo sequence diagram).

getWeatherService sequence
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Figure 9-7.
TrafficEventFactorylmpl:queryRoadSurfaceConditionWeatherInfolfApplicable (Sequence
Diagram)

P . T . AR A A ——

e A R ——

[ ——

CHART RY7 Detailed Design

9-26

03/02/2011




9.3.2.4 TrafficEventGroup:close (Sequence Diagram)

x

User

[}
—close(token,falseAlarm)ﬂ
e___[eyemis pendirlgl__j

k& ontrolled by other op center
ResourceControlConflict

:—addcommLogEntry(token,\ongg,nuIIIDisourceType,SYSTEM):—)I
] [ ] ]
: fog(token, logMsg, TRAFFIC_EVENT_CLOSED_ACTION_TYPE) ¢
) 1 1 1
! 7 queryRoadSurface?ondiu'onWealherInfolfAPpIicable(token,Mis,falfe,
j&any error when closing_e_vgrlg / ] ] ]
throw exception ! ’ : : :
] N\ ] ] ]
New for R7.
] ] ] ]
€ -—-mmmmmm oo 1 - ' ' '
] ] ] ]
| | | |
] ] ] ]
. . . 1

This diagram shows the processing when a traffic event is closed. (NOTE - most of this is
unchanged for R7, except for the weather query). If the event is Pending, an InvalidState
exception is returned. If it is not external a resource check is performed, and if it is
controlled by another operations center and the user does not have override rights, a
ResourceControlConflict exception is returned. Otherwise, the BasicEventData fields are
updated to mark the event as closed, and the values are saved to the database. The
response plan items are revoked, removed, deactivated. CORBA events are pushed to
inform other applications of the RPIs being deactivated and the event being closed. Log
entries are added to the event history, comm log, and operations log. Finally, a call to
query the road surface condition is made (if applicable), passing a "wait" parameter of false
to avoid waiting for the query results on the calling thread, so the closing of the even is not
delayed. The query will be handled on a background thread, and when it completes it will
cause handleRoadSurfaceConditionWeatherInfo to be called (see that sequence diagram for
details).

TrafficEventGroup|

TrafficEventFactoryimp

TrafﬁcEvenDBl |ResponsePIan|temlmp TrafﬁcEvenu\/luduIel |Operau’onsLog|

InvalidState [

' [notexternal]
: checkResourceContolConfiict(token)
—

[notexternaland

Includes traffic eventstate,
false alarm, closed time,
contolling op center.

| 7

'
]
:—updateBas icEventData(eventD, data,dataChangedHints
|

— )
————————————revokeExecution(systemToken,traficEve
'

T —getitemData()

r—removeResponsePlanitem(itemiD, eventD, ilemD ata)y=——3

4

)

|

-5 -
[ SRS A A ——

[+for eachresponse

plan i) : Deactivate in POA
L cleanup()

H 1
Push Response Plan ltems Removed Event
"—l

[ r——
: Push Trafic EventClosed Event
o ——

addLogEntry(token, "Trafic eventclosed");
k—l

ORIt R S
cmmmmmmmmme e e Y e eeeeeeecccccccccceccccccccc———————)

Figure 9-8. TrafficEventGroup:close (Sequence Diagram)
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9.3.2.5 TrafficEventGroup:handleRoadSurfaceConditionWeatherinfo (Sequence

Diagram)

This diagram shows how the results of the road surface condition weather info query are

handled. The TrafficEventGroup will be called, either synchronously or asynchronously, to
handle the results. If asynchronous, the pushEvent parameter will be true. The
TrafficEventGroup will call the Incidentimpl to handle the data. It logs the weather data to
the event history log. If the event is closed, it returns without further action. If the event is
open, it calls the TrafficEventDB to set the road surface condition and weather info in the

database, and then updates the fields in the BasicEventData object. If the pushEvent

parameter was set to true, an event is pushed indicating the changed data. Finally an entry

is added to the operations log before returning.

X

TrafficEventGroup
or

RoadSurfaceCondition TraflcEventGroup
WeatherinfoQuery T

]
'
:
handleRoadSurfaceCondifonWeatherInfo( N

token,info,pushEvent)

! token, info, pushEvent)

[pushEvent==true]
dataChangedHints)

Incidentmpl

[ypeis TYPE_INCIDENT]
'—handIeRoadSurfaceCondiﬁonWeamerlnfo(—)I.
|

|
I(—addLogEnlry(token,im‘o.formaltedLogMessage)—'

TraficEventDB

OperationsLog

————_

NOTE- this diagram shows the processing for an Incident,
butone other eventtype also supports road surface condition:
the Weather Service Event The logic would be identical,

: so itwillnotbe diagrammed.

[road condition stll Unspecified]

!
1 Update Weather Info In IncidentData

getopLog()

Figure 9-9. TrafficEventGroup:handleRoadSurfaceConditionWeatherInfo (Sequence
Diagram)

]
|

]
]
|

|

]
]
'

]
]
]
|

]
]
]
'
:mshTrafﬁcEvemStateChangedEvent(gerBasicEvenData
|

]
e
<

Iolg(token, logMsg, Operau'onsLog.TRAFFIC_EVENT_h{IODIFIED_ACTION_TYP

PP |

-t

1

', [road conditon stil Unspecified] y
1 setRoadConditon(id, info.roadSurfaceCondition)

1

1
|

Ugdate Road Conditon In IncidentData

|
I—setWealherInfo(id,info.weaﬂwerlnfoJSON)—)l

9.3.2.6 TrafficEventGroup:queryRoadSurfaceWeatherinfo (Sequence Diagram)

This diagram shows how the query for road surface condition weather info will be made.

]
[}
]
]
]
]
]
]
[}
]
]
[}
[}
]
]
[}
]
]
]
[}
]
]
]
[}
]
]
]
[}
]
:
]
[}
]
]
]
[}
]
]

The traffic event factory calls the traffic event group to initiate the query. The traffic event
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group creates a RoadSurfaceConditionWeatherInfoQuery object which contains all of the
data necessary to perform the query and to handle the results of the query. The query object
is passed to the executeTimeLimitedQuery() method, which causes the query to be executed
on another thread (see the SynchAsynchQueryUtil.executeTimeLimitedQuery sequence
diagram for details). When the query is executed, a JAXB request object is created and
posted to the Weather Service (web service), and a JAXB object is returned. The first
weather station in the returned list for which a Road Condition is specified will be used.
The data is then reduced to the information needed internally by the Traffic Event Service
(i.e., a RoadSurfaceConditionWeatherInfo object). If the query completes before the
specified synchronous wait time, the data is handled on the calling thread, so that the data
will be included in traffic event creation. If the query takes longer than the specified wait
time, the data will be handled asynchronously and will not show up immediately at event
creation time, but will be pushed via a CORBA event. This mechanism allows a best effort
to display the road conditions when the traffic event is first created, while ensuring that
event creation will not be excessively slowed down if there is a problem querying the
Weather Service.

SynchAsynchQueryUi JAXBWebSeniceClient
TaficEvenGoup
ventFactoryimpl
queyRoadS ufaceeatherifo(
oken, adiusMies,
RoadSurtaceCondiion
WeathertnioQuery
has create(oken, g

ion, radiusles, ookbackiins.
eveniGroup)

TimeLimitedQuery H

)il
_I Sequence diagram for Getais

(query. qey.
EreiQuese, SyRehWaTey

™ Croate And Prepare
WeaterDalaRequest
JAXB request oject

——rpost(elaiiveURL, rear——1
I CHART2 xsdwesthersenvice. J

\,
1 ~RoadS ufeceCondSonWieatherfo

seater oot i
handleRoadS urtaceWeathexConditioniniofioken, ino, fase)

[result retumed after

Figure 9-10. TrafficEventGroup:queryRoadSurfaceWeatherInfo (Sequence Diagram)
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9.4 Utility Package

9.4.1 Class Diagrams

9.4.1.1 UtilityClasses3 (Class Diagram)

This Class Diagram shows various utility classes that are used by GUI and servers.

«enumeration»
CHART2.Utility Direction

East

EastWest
InnerLoop
InnerOuterLoops
None

North

Northeast
Northwest
OtherAdditionalinfo
OtherNoAdditionalinfo
OuterLoop

South

Southeast
SouthNorth
Southwest

West

$fromIDLValue(dir :int) : CHART2.Utlity Direction
$fromName(name : String) : CHART2.Utlity Direction
$getDirectionIDFromName(name:String) :short
$getDirectionName(idIDir : short) : String
$getiDLValues(arr : CHART2 Utility Direction[]) : shor]
$getRoadwayDirections (allowComboDirs :boolean,

allowNone :boolean) : CHART2.Utility Direction[]
$values(allowNonRoadwayDirs :boolean,

allowComboDirs :boolean,

allowNonDirectionalDirs :boolean,

allowNone :boolean) : CHART2.Utlity Direction[]
addComponentDirsToCollection(

¢ :Collection<CHART2 Uflity Direction>

getAbbreviation() : String

getBoundName() : String

getDLValue() :short

getName() : String

getOpposingDirection() : CHART2.Utlity Direction
iIsSCombo() :boolean

isDirectional() :boolean

isNone() :boolean

isValidRoadwayDir() :boolean

containsDirection(dir : CHART2 Uity Direction) :boolean

«interface»
java.o FilenameFilter

«interface»
TempFileK eeper

getFilenamesToKeep() : List<String>

AgeBasedFilenameFilter

AgeBasedFilenamerFilter(dir : File, minAgeMinutes :inf)
setExcludedFiles(flenames : String[) : void

SynchAsynchQueryUtil<T>

$executeTimeLimitedQuery (ex :Executer<T>,handler : AsynchHandler<T>,
executonCmdQueue : CommandQueue, maxWaitTimeMiliis :long) : T

«interface»

SynchAsynchQueryUtil.
Executer<T>

executeQuery(): T

«interface»

SynchAsynchQueryUtil.
AsynchHandler<T>

handleAsynchQueryResults(results : T) :void
:Exception) :void

handleAsynchException(ex

Figure 9-11. UtilityClasses3 (Class Diagram)
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9.4.1.1.1 AgeBasedFilenameFilter (Class)

This class allows files that are older than the specified age to be accepted by the filter.
This would typically be used to delete old files. Filenames to keep can be set into the filter,
and these will not be accepted by the filter.

9.4.1.1.2 CHART2.Utility.Direction (Class)

This is an enumeration that mirrors the Common::Direction IDL enumeration, but provides
additional functionality.

9.4.1.1.3 java.io.FilenameFilter (Class)

This interface is used to filter files by name.

9.4.1.1.4 SynchAsynchQueryUtil. AsynchHandler<T> (Class)

This interface allows an object to handle the data returned from a query asynchronously
(i.e., not on the calling thread).

9.4.1.1.5 SynchAsynchQueryUtil. Executer<T> (Class)

This interface is implemented by an object that can execute a query. The type of data
returned from the query is specified as a generic type. Any data needed for the query must
be stored in the implementing object.

9.4.1.1.6 SynchAsynchQueryUtil<T> (Class)

This class performs time-limited synchronous queries, where it waits up to a specified
maximum amount of time (on the calling thread) for the query to complete. If the query
does not complete in that amount of time, the processing is handled asynchronously and the
results are passed to a handler when the query does complete. This uses a parameterized
type to allow generic query functionality.

9.4.1.1.7 TempFileKeeper (Class)

This interface allows a class to "own™ temporary files for the purpose of preventing them
from being deleted by periodic cleanup functionailty.

CHART R7 Detailed Design 9-31 03/02/2011



9.4.2 Sequence Diagrams

9.4.2.1 SynchAsynchQueryUtil:executeTimeLimitedQuery (Sequence Diagram)

This diagram shows the processing for a query that is allowed to take up to a limited
amount of time to complete before being handled asynchronously. When
executeTimeLimitedQuery() is called, an Executer and an AsynchHandler object are passed
in, providing the app-level functionality for the query. A command queue is passed for
executing the query, and a maximum wait time is passed. Two lock objects are created: one
for the data, and one for the query timeout. The calling (synchronous) thread enters
synchronized blocks for both of these locks, creates a command and adds it to the
CommandQueue, and then waits for notification that the query has completed, or for the
timeout to expire. The CommandQueue executes the query, and then stores the query result
(or exception) in the command object for later use, notifies the synchronous thread to wake
up, and then enters a synchronized block on the data lock. However, since the synchronous
thread still has the data lock, the asynchronous thread is blocked until the synchronous
thread extracts the query results (or exception) and clears them within the command object.
The synchronous thread returns the results to the caller with the data (or null, if the query
did not complete in time), or throws an exception to the caller. The asynchronous thread is
then allowed to examine the results (or exception) stored in the command object. If they are
not null at this point it is because the result (or exception) was not returned synchronously
to the caller, so the AsynchHandler object is called to handle them.
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SynchAsynehQueryUtil

Application

executeTimeLimitedCueny(

crmdCQueue, waitTimeMillis)

Wait far the guery to complete
{when we'll be notified) or for
the timeout to expire. The wait
halds the queryTimeoutLock
object's manitor until notified
by the asynch thread or until
atimeout occurs.

Done waiting; either B

the guery completed and
we wiere notified, or
the wait timed out

At this point this thread
still owns the data lock.
If the query completed,
we get the results

{or exception) and

clear them before the
asynchronous thread
has a chance to process
them

[exception not null]_
ExecutionException

exgcuter, handler, —=

ExecutersT= AsynchHandler<T=

CommandQueue
| quenyTimenutlock :
datalock : Object Object QueryCrnd

Create
Create d

create{executer, handler, gueryTimeoutLock, datalLock)————

—begin synchronized—:
begin synchronzed————
addCommand(gueryCrnd)
e———execute()
- aitiwaitTimeMillis )
A execUteCuery()
--results of type | or exceptionT:
1
Store query result data
or exception

¥hegin synchronizedH

E——rnotifyAll}——

=—end synchronized—
end synchronized———

getAndClearResults(}

end synchronized——

f—return results of type T, or nul—

r====return results, or null (if query failed or has not completed yetj-—--

getAntjiCIearExceptiun()‘f%

completed yet)

begin synchronized

The could take a while to complete,
maybe longer than waitTimehillis

i

This thread must wiait

releases the data lock.

until the synchronous thread

[results not null]

end synchronized

handleAsynchQueryResults(results)

[éxception not null]
handleAsynchQueryException{exception)

If the results or exception

is not null, it means that the
synchronous thread did not
process them, so pass them
to the asynchronous handler
ohject !

Figure 9-12. SynchAsynchQueryUtil:executeTimeLimitedQuery (Sequence Diagram)
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9.5 Webservices Weather Module Package

9.5.1 Class Diagrams

9.5.1.1 WeatherModuleClasses (C

lass Diagram)

This diagram describes classes involved in the implementation of the CHART Weather

Module.

BasicRequestHandler

A
]
]
1
1

«interface»
WebServiceModule

Weather DataRequestHandler

initalize(service:WebSenvice)void
shutdown():void

+m_module : WeatherModule

I

WebSer viceModulePr oper ties

ctor(module : WeatherDataModule ) .
rocessRequest(request:BasicRequest, supporter WS RequestHandlerS upporter, ctx:Context):Sting Weather ModulePr oper ties
andleWeatherDataRequest( req : WeatherDataRequest ctx : Context)
handleV alidationE iter\WS Requestt X request:BasicReguest, ctx:Context,
eVaI\danonExcemon)Smng 1 1
handi R tH: t:BasicR t, ctx:Context,
o eeAuthenucauonExcemon)Stnng HISReqes PPOTEL, fEquestBasicriequest, ¢ o Weather Module & +equireDi resOnRequests() : boolean
andleP WSRequestHar ipporter, request:B asicRequest, ctx:Context, ﬂ91VE‘C'C“VTE""IP|6‘!9PElth() Sting
eProcessingE xception}Sting -m_props :WeatherModuleP roperties +getXSDPath() : Sting
a: Datal)): Smr;\(]; -m_ weatherDataMgr : WealherDataManage +getTestRlePath() 5‘””8
mdcu\aleRuadCundmons(sensorData SensorDatal], teNum : RouteNurmber, teDir : SpecificRoadwayDirection) -m_db: WeatherModuleD +getDBPollingRateMins{) :short
-m_reqHdlr: Wea!herDataRequestHandler +getDataManagerStaleTimeHours() : shoit
1
il =0
+getDB ) : WeatherModuleDB
1| +oetDataManager) : WeatherDataManager
+initialize()
+shutdown(
Weather ModuleDB
1 1 -m_chartWebDB ConnMdr :
1 DB ConnectionManager
1 Weather DataManager
+getWeatherData() : WeatherStationDatal]
-m_timer : Timer
-m wsTable
Hashtable<ExtemallD_WeatherStatsionDataW rapper> 1 1
-m_db: WeatherModuleDB Weather StationWr apper i ExternallD I
+ctor) 1 *| - data: WeatherStationData 1
Data(data : Datal]) Tkey : ExtemallD
java.util.Tim er +gelWealhelStanonDataO WeathelSlauunDatal] ﬂ?aeslepé(az%me long
+nitialize(db : WeatherModuleDB) 1
+shutdown( +ctor(key : ExtemaaII\D data : WeatherStationData)
+getkey(): ExtemallD Weather StationData
deateDala(data WeatherStationsData) !
+cloneDatal) : WeatherStationData #d: ExtemallD
+distanceFromLocation(GeoLocation) : double Hocation: PainiLocationProfile
+getLastUpdateTime() : Date HocationDesc ; Sting
#distanceMilesTenths : Integer
cmm====""] #aiTemp: shot
JAXB generated classes. S zggg:plmeesrfs\: S[g‘er;%'stﬂ
DataRefr eshTask CHART2xsdweatherService package -==" #wmdpD\rA 'yommajpimggm
T < 1] #windSpeedAvgMPh: Short
-m_dataManager : WeatherDataManager ’ l AN ——| #isiblityMilesTenths : BigDecimel
-m_db: Weatl aﬁerModuleDB ” \ AN #surfaceConditions : RoadConditions
/ \ ~ * #surfaceSensors : SurfaceSensorDatal]
) \ N - XMLGregCal
«enumeration» Weather DataRequest \\. SurfaceSensor Data
RoadConditions
#ocation : PointLocationProfile #sensorld : Sting
UNSPECIFED #ookbackMins : Integer #sensorDesc : String
TestrileUpdateTask DRY #outeNum : RouteNumber #routeNum : RouteNumber
WET #rggteDlr}‘SpecwgedRoadn/ayDlrect\on #YOL#SDIF SpecmedRoadwayDlrecuon
r . ICE OR SNOW #radiusMilesTenths : Integer #surfaceTempF :Shor
m_dataanager : WeatherDatalManager CHEMICAL WET #surfaceConditions RoadCcndmons
+Hun()

Figure 9-13. WeatherModuleClasses (Class Diagram)

9.5.1.1.1 BasicRequestHandler (Class)

This abstract base class provides

an implementation of the

WSRequestHandler.processRequest() method that provides optional XML validation
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against specified XSD files and optional digital signature verification as well. It is intended
to be used by request handlers that plan to take XML in and return XML to the calling
client.

9.5.1.1.2 DataRefreshTask (Class)

This TimerTask is used to periodically query the database containing weather data and
using it to update the cache in the WeatherDataManager.

9.5.1.1.3 ExternallD (Class)

This object represents and External Object ID made up of 3 parts. A System ID, Agency
ID, Object ID.

9.5.1.1.4 java.util.Timer (Class)

This class provides asynchronous execution of tasks that are scheduled for one-time or
recurring execution.

9.5.1.1.5 java.util.TimerTask (Class)

This class is an abstract base class which can be scheduled with a timer to be executed one
or more times.

9.5.1.1.6 RoadConditions (Class)

JAXB generated enum representing the road conditions values recognized in chart.

9.5.1.1.7 SurfaceSensorData (Class)

JAXB generated class (from the WeatherService.xsd) representing the data for a specific
Surface Sensor..

9.5.1.1.8 TestFileUpdateTask (Class)

This Optional TimerTask is used to periodically read a test xml file used to provide input in
a test mode. It can be used when it is not feasible or desirable to connect to a database.

9.5.1.1.9 WeatherDataManager (Class)

This class is responsible for maintaining the current cache of weather station data, and
handling the processing involved when responding to request for data.

9.5.1.1.10 WeatherDataRequest (Class)

JAXB generated class (from the WeatherService.xsd) representing the request for weather
data. It contains optional parameter such as location to consider, radius from location and
lookback window.
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9.5.1.1.11 WeatherDataRequestHandler (Class)

This class is the request handler that is responsible for handling Weather data requests. .

9.5.1.1.12 WeatherModule (Class)

This class is the pluggable web service module that provides Weather conditions lookup
functionality.

9.5.1.1.13 WeatherModuleDB (Class)

This class manages connections to the database where weather data is retrieved from
(currently the SCAN DB via the chart web db).

9.5.1.1.14 WeatherModuleProperties (Class)

This class extends the WebServiceModuleProperties and will provide all of the
configurable property values for the WeatherModule.

9.5.1.1.15 WeatherStationData (Class)

JAXB generated class (from the WeatherService.xsd) representing the data for a specific
WeatherStation.

9.5.1.1.16 WeatherStationWrapper (Class)

This class wraps a WeatherStationData object and provides accessor and convenience
methods used during weather request data processing.

9.5.1.1.17 WebServiceModule (Class)

This interface defines the methods that each module must implement in order to run within
the web service framework.

9.5.1.1.18 WebServiceModuleProperties (Class)

This abstract base class provides a base for WebServiceModule implementation classes to
extend in order to get access to their configuration properties.
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9.5.2 Sequence Diagrams

9.5.2.1 WeatherModule:initialize (Sequence Diagram)

This diagram describes the initialization of the WeatherModule class in the
WeatherService. A module properties class is created followed by the creation of the
WeatherModuleDB class. Currently this provides access the SCAN Data via the
CHARTWeb DB. Next the WeatherDataManager is created and initialized. This class is
responsible for maintaining a cache of Weather data making it available at any time for
querying. Next the WeaterhDataReqgeustHandler is created and registered with the
WebService framework to allow the web service URL to start responding to requests.

»
: RequestManager
WeatherModule WebSerice
[]
WebService ] ] !
| ] :
initialize(svc : WebS ;; : H
| . | !
.getProf +
: getProps) : 1 m_props:
H H : WeatherModuleP roperties
] ]
—crete(svogedBC m do. H i i
Create( sve.get onnMgr() WeathetVoduleDB [l
] Creates them wsData 1 ! !
: Hastrlag!je amd;l'lrne;1 used : : :
< topul updates from the
: _:- ———— database. : : :
-~
{ et pvete0aay 71 ! i i
! cateDataanager 1 | Creates and schedule the TimerTask usedto H H :
H V| perodically update the data manager with H ' H
H H _ A4 daapulledfomthe DB. Also, optionally H ] ]
M . = T creates and schedules the TimerTask used to H ] ]
H initialize(m_db ¥ L] : populated data manager from a test file. H ] ]
H | 1
i | H H 1 1
] ] H ] H H
| ] H | H H
' : - : L
] : 1 m_regHdlr: ]
: reate tis : ] WeatherDatatRequestHandler : : :
] ] H T ] H H
] ] H H ] ! !
1 ] H H 1 ! H
] ] H H ] H H
! ! ! ! regBRI: ! : :
; create( veDat m_teghlr T T BasicR ) : 1 1
] ] H H ] H H
1 | H H | : !
: T e ! : " | l
] ]
Jommmmm oo e oo s 1 - -
1 | ' \ | | ] !
T T g questHandler(regBRI =g T T " :
i i ' ' i i ' '
] ] H | ] ! H
[----——mm e 1 1 H H | | ' !
| 1 ' 1 | ! !
1 ] H H ] 1 H !
1 ] H H ] 1 ! H
| 1 1 | ! !
1 1 H H 1 1 ! !
' ! ] ] ' ' !
Figure 9-14. WeatherModule:initialize (Sequence Diagram)
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9.5.2.2 DataRefreshTask:run (Sequence Diagram)

This diagram describes the DataRefreshTask.run() method (TimerTask) that will
periodically query the CHARTWeb DB for SCAN weather data. The retrieved data is then
passed to the WeatherDataManager.updateWeatherStationData() method to update its
cache. The optional TestFileUpdateTask TimerTask will do similar processing except it
will retrieve WeatherStationData periodically from an XML file in the file system.

(o) m_db:
X DataRefreshTask WeatherModuleDB WeatherDataManager

[] [] []

Time ' ! '
' ' Returns WeatherStationDatal] AN :

' ' (JAXB) objects representing '

un() » ! current state of DB (SCAN). !

i i = i

: L , :

| . P2 ]

i—getWeatherStatlonDataO—b:r wsData: i

| H create() WeatherStatlonDatal_ |

] ] ]

] ] ]

jg---auuay wsData-------- 4 H

i i i

: ! :

L updateWeatherStationData wsData() »

] ] ]

] ]

B L r
]
]
]
]
]
]
]
]
]
]
]
]
]
]
-l

cmmemmcccc e e ———-

TimeTask run() method used to update the WeatherDataManager with current
data fromdb.  Optional TestFileUpdateTask (TimerTask) will call the
WeatherDataManager.updateWeatherStationData() method as well but will get an
array of WeatherStationData objects from a XML file from the file system. Module
properties specify intervals for both timer tasks.

Figure 9-15. DataRefreshTask:run (Sequence Diagram)
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9.5.2.3 WeatherDataManager:updateWeatherStationData (Sequence Diagram)

This diagram describes the WeatherDataManager.updateWeatherStationData() method
which is responsible for keeping the cache of weather data up to date. The method is
passed an array of WeatherStationData objects. The method then loops thru the
WeatherStationData objects and updates the Hashtable of WeatherStationDatWrapper
objects by either updating an existing wrapper or creating a new one if needed. This
method is currently called by two TimerTasks. The DataRefreshTask, which pulls current
data from the SCAN DB, and the TestFileTask, which uses an externally supplied xml file
to update the WeatherDataManager. The later is meant to be used for testing purposes
when connecting to a db may not be desirable.

e ’;;A:rl}?)%ci‘clglﬁlallns(t‘he m_wsTable: wrapper:
DataRefreshTask eatherDataManager] Hashtable WeatherStatonDataWrapper]
'llj'imtﬁrTask anld also T T T

y the optional ] ] ]
WeatherModule TestFleTask. : : :
- | ] ]
updateWeatherStationData R ' '
wsData : WeatherStationData : : :
] ] ]
] ] ]
] ] ]
] ] ]
] ] ]
i i i
Loop thru all ] ] '
WeatherStatonData - ! 1 1
objects.  [TTT===eeal HO H H
- J e : :
wsDa@ A extd:ExernalD=_—__ T S=eeeeol__ ] i
: getExtidForwS( currwsData ) “:'- currWsData: :
A 1 | WeatherStationData 1
v : T :
:—wrapper :WeatherStationDataWrapper = get( extid )—i: : :
| ] ! ]
:—[wrapper I=NULL]™ : : :
L updateData (wsData) . ! ]
] =
! ! : P mdata=wsData™ ]
i i : L—m_lastUpdateu'me =now—
!
ittt - omeee fo-m--- 4
] ! ]
i C i i i
! else | newWrapper: ! H !
: create(wsDaia) > WeatherStationDataWrapper : : :
]
i Ut newWrapper )ty ! H
]
] ! ]
] ]
H This mehtod will iterate thru wappers
__________________ and remove those objects thathave not

been update in a configurable time period.
Ex.remove wrappers thathave notheen
updated jn 24 hours.

|—cleanCache():| _______

B
[ I,

void

Figure 9-16. WeatherDataManager:updateWeatherStationData (Sequence Diagram)
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9.5.2.4 WeatherDataRequestHandler:handleWeatherDataRequest (Sequence Diagram)

This diagram describes the WeatherDataRequestHandler.handleWeatherDataRequest()
method which is call by the WeatherDataRequestHandler.processRequest() method when
the Webservice receives a request for weather data. The method retrieves a list of cloned
WeatherStationData from the WeatherDataManager. As the method loops thru the
WeatherStationData objects it will ignore objects based on location and look back if
specified in request. If route number and direction is specified in request, an attempt is
made to determine a surface conditions value for the WeatherStation. When all
WeatherStationData objects have been processed, XML is generated based on the
remaining WeatherStationData objects. The XML string is added to the Context passed in
and the path for the velocity template used to respond to the request is returned.

o
Called from WeatherDataRequesthandler WeatherDataManager req: ctx:
ProcessRequest(). WeatherDataRequest Context
,' 1) 1)
E | ! !
+ handlew eatherDataRequest( Returns an array of WeatherStationData objects cloned from the \ Returns a JAXB \
req : WeatherDataRequest, ———————} current cache. Note: distance and surfaceConditions members generated class.
ctx : context ) are not populated in the returned object, they are set in this method. Not IDL "
T PointLocationProfile.
1
| bvoggtggruStalionData[] H wsData : WeatherStationDatal] = _y ——
getWeatherStationData responseData: e
T -
! - create<WeatherStationData> () ArrayList S
wsData T P
f . Poi . . ion()——<2"— gt ] i
reglLoc PothocaIlonPEoflle getLocaIlonE) ,P' cunrWsData:
Private helper method that — reqRadius : Integer = getRadius)—————44 | WeatherStationData
alcul he di i H ! ’
calculates the distance in 1 / T
tenths of miles between two _wsloc : PointLocationProfile = getLt')cation()'__q
locations. Uses |
CHART2.Utility.GIS. < [ [ regloc != NULL ]
Geolocation. distanceMiles() Sso distance : Integer =
method (great circle calculation). ~ calcDistanceBetween(:
regtLoc, wsLoc ) |
Continue with next - [ distance > regRadius ]
WeatherStation if PPt o ontinu 1
current WeatherStation is
outside requested radius or
lookback window. tDistance( distance )
\ E
\ +—————————reqLookbackMins : Integer = getLookbackMins()=—————p}
Y
N\ [ reqLookbackMins != NULL &&
% b—current wsData Timestamp
\ older than lookback window ]
\ .
\\“ continu

sensorData : SensorData[] = getSensorData()
[l i
rteNum : RouteNumber = getRouteNumber () ———————————ppi
i |

rteDir : SpecificRoadwayDiréction = getRouteDir ()=
) 1

conditions : RoadConditions = '
—-calculateRoadConditions(.
sensorData, rteNum, rteDir ) |

tRoadConditions( conditionsI )

——X_.

add( currWsData )=

This method will sort responseData xml : String =
in order of distance to Requested getWeatherDataXML(
d

)

Location (nearest first) if appicable. ~ |.-=="1 responseData, req ) I
Original request parameters are include
in the response.

put( "xmiResult", xml )

Figure 9-17. WeatherDataRequestHandler:handleWeatherDataRequest (Sequence
Diagram)
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9.5.2.5 WeatherDataRequestHandler:calculateRoadSurfaceConditions (Sequence

X

Diagram)

This diagram describes the WeatherDataRequestHandler.calculateSurfaceConditions()
method which is used to determine a WeatherStation level Surface Conditions value based
on a set of SurfaceSensorData objects and optional route number and direction arguments
passed in. First preference is to select sensors that match route number and direction.
Second preference is to select sensors that match just route number. Third preference is to

select all sensors at the weather station.

Returns the most adverse surface condition for all

selected surface sensors according to this list of increasing adversity: UNSPECIFIED,
DRY, WET, CHEMICALLY WET, ICE OR SNOW, Defaults to the UNSPECIFIED

surface condition.

|
WeamerDaIaRequesﬂ-iandlerl

calculateRoadSurfacedConditions (

sensorData : SurfaceSensorData[I,_,.

rteNum:RouteNumber,
rteDir : SpecificRoadwayDirection )

rieMatched :bool = false=———

+—rteAndDirMatched:bool = false=—

"
rreMrnCondiﬁons :RoadConditions = RoadCondiﬁons.UNSPECIFIED—|

€
tromeOnlyCondin'ons :RoadConditions = RoadConditions. UNSPECIFIED ™)
frouteAndDirConditons : RoadCondifions = RoadCondin‘ons.UNSPECIFIEDI

sensorData H currSensor:
i SurfaceSensorData
]
[} T
——————————————currRteNum: RouteNumber = getR outeN um( ) =—————————
te———currRteDir : SpecificRouteDirection = getR OUte Dir () =}
I—currCondmons :RoadConditions :geiRoadCondmons()—ﬂ
] ]
N Srdnalear m” -4 [currCondiions.ordinal() > returnConditions .ordinal() : Note:Route # and Direcl}ion are optional
ote: Ordinal values ofthe ’ inputparameters as wellas
RoadConditons Enumincrease e :—[e]urn(:ondiﬁgns = currConditions =———————p : SurfaceSensorData members. When
for worse conditions: (3 ] comparing rteNumto currRteNum (and
UNSPECIFIED, e [ rteDir to currRteDir), ifeither one OR BOTH
DRY, : : are NULL, consider this NOT AMATCH.
\SIIEM WET. e[ rteNum matc hes currRteNum J—_—_—_—_—_—_—_—— ,/' Leftfor implementation detail.
L , [}
ICE_OR_SNOW. N rieMatched :lrue_l (
v N /4
\ \ S
N\,
$=———[currConditions.ordinal() > routeOnly Conditions .ordinal() ] 1 :
]
routeOnly Conditions = currCondiﬁons—l :
\ i
‘\ . . '
rteDir matches currRteDir
\ D h RteDir } !
\
N rteAndDirMatched = true=—— :
\ ]
\ ]
‘.—[currCondiﬁons.ordinaI() >routeAndDirConditions.ordinal() J :
]
routeAndDirConditions = currCondiions =———— :
]
€ i
1
" ]
] ]
1 .
1
:—[rreAnlerMatched | —
1
r———returnConditions = routeAndDirConditions ————
e
~
: else [rteMatched jr——
I—remrncandin’ons =routeOnlyConditions —
----------- returnConditions ==========q
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Figure 9-18. WeatherDataRequestHandler:calculateRoadSurfaceConditions (Sequence
Diagram)
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10 Deprecated Functionalities

The following functions have been deprecated due to CHART R7 / Mapping R6 changes.

10.1 CHART Device Editor

10.1.1 View, Add, Update, Remove CHART Devices

In Release 7, the Integrated Map in the CHART application will start handling the mapping of
CHART Devices (DMS, HAR, SHAZAM, CAMERA, DETECTOR); Device viewing, adding,
updating, and removing will no longer be available in the Mapping CHART Device Editor.
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11 Mapping To Requirements

The following table shows how the requirements in the CHART R7 Requirements document map to design elements contained in
this design.

Tag Requirement Feature | Use Cases Other Design Elements
SR1 ADMINISTER SYSTEMS AND N/A N/A
EQUIPMENT
SR1.4 MANAGE CHART CONTROL N/A N/A
SR1.4.2 PERFORM SHIFT HAND-OFF N/A N/A

(INCOMING) AND VIEW
OPERATIONS CENTER HOME
PAGE

SR1.4.2.2 The system shall allow a system Shift N/A N/A
administrator to enter a message of the Handoff
day to be displayed within the shift
hand-off report.

SR1.4.3 MAINTAIN SHIFT HAND OFF N/A N/A
REPORT

SR1.4.3.1 The system shall allow the user to enter | Shift N/A N/A
notes and review other users' notes Handoff

related to shift or Center activities.

SR1.4.3.1.1 The system shall provide an online Shift | Shift N/A N/A
Hand Off Report supporting the Handoff
freeform entry of text.

SR1.4.3.1.2 A sufficiently privileged user shall be Shift N/A N/A
able to enter information into the Shift Handoff
Hand Off Report.
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Tag Requirement Feature | Use Cases Other Design Elements

SR1.4.3.1.3 The Shift Hand Off Report shall be Shift N/A N/A
viewable by any user. Handoff

SR1.4.3.2 The system shall automatically assign Shift N/A N/A
and display the userid and Handoff
date/timestamp for each Shift Hand Off
Report entry.

SR1.4.3.3 The system shall allow the user to Shift N/A N/A
format content for text appearance and Handoff
tables without having to enter HTML
commands.

SR1.4.3.5 The system shall automatically flag Shift N/A N/A
and/or remove out-dated information. Handoff

SR1.4.3.7 The system shall allow the organization | Shift N/A N/A
of the data within the shift hand-off Handoff
report to be customized.

SR1.4.3.8 The system shall support a user Shift N/A N/A
hierarchy to control the allowable Handoff
actions for each user.

SR1.4.3.8.1 A user level shall exist that allows users | Shift N/A N/A
to add, edit, and remove their own Handoff
entries, but not other user's entries.

SR1.4.3.8.2 A user level shall exist that allows users | Shift N/A N/A
to add, edit, and remove their own Handoff
entries and entries made by other users.

SR1.4.3.8.3 A user level shall exist that allows the Shift N/A N/A
user to perform all features available in Handoff
the shift hand off report (administrator).
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Tag Requirement Feature | Use Cases Other Design Elements

SR1.4.3.9 The system shall include a calendar Shift N/A N/A
within the shift hand off report. Handoff

SR1.4.3.9.1 The calendar in the shift hand off report | Shift N/A N/A
shall be capable of displaying events. Handoff

SR1.4.3.9.2 The calendar in the shift hand off report | Shift N/A
shall allow suitably privileged users to Handoff
add, edit, and remove entries from the
calendar.

SR1.4.3.9.3 The system shall allow any user to view | Shift N/A N/A
the calendar in the shift hand off report. Handoff

SR1.4.3.10 The system shall allow static reference Shift N/A N/A
material to be included in the shift Handoff
handoff report.

SR1.5 INSTALL AND MAINTAIN N/A N/A
DEVICES

SR1.5.2 PUT EQUIPMENT/ DEVICES ON- N/A N/A
LINE

SR1.5.2.1 The system shall allow the user with N/A N/A
appropriate rights to select (or modify)
the equipment device parameters.

SR1.5.2.1.17 The system shall support configuration N/A N/A
parameters for TSS (Traffic Sensor
System) devices (detectors).
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Tag Requirement Feature | Use Cases Other Design Elements
SR1.5.2.1.17.13 | Specify RTMS Configuration N/A N/A
SR1.5.2.1.17.13 | The system shall allow the user to N/A N/A
.6 specify the grouping of the RTMS
detection zones into one or more logical
zone groups.
SR1.5.2.1.17.13 | The system shall allow a user with the Map R7HighLevel.Configure | chartlite.servlet.tss_classes CD
A5 "configure TSS" functional right to edit TSS chartlite.servlet.tss:getEditTSSMapDisplayOptionsF
the map display properties for any ConfigureTSS.EditMap | orm SD
RTMS that has a defined location DisplayOptions chartlite.servlet.tss:processUpdateMapDisplayOptio
(lat/lon). ns SD
SR1.5.2.1.17.13 | The system shall allow a user with the Map R7HighLevel.Configure | chartlite.servlet.tss:getEditTSSMapDisplayOptionsF
151 configure TSS functional right to set the TSS orm SD
map display options for the RTMS in ConfigureTSS.EditMap | chartlite.servlet.tss:processUpdateMapDisplayOptio
any mode (online, offline or DisplayOptions ns SD
maintenance mode).
SR1.5.2.1.17.13 | The system shall allow the user to Map R7HighLevel.Configure | TSSManagement CD GUITSSDataClasses CD
5.2 specify a primary display bearing for the TSS chartlite.servlet.tss:processUpdateZoneGroupDispla
TSS as a value between 0 and 359 ConfigureTSS.EditMap | yDirection SD Screenshot: HMI Figure 4-3
degrees, with a bearing of 0 degrees DisplayOptions
indicating due east, with the bearing ConfigureTSS.SetBeari
growing counter-clockwise. (So a ng
bearing of 90 indicates due north, 180
indicates due west and 270 indicates due
south.)
SR1.5.2.1.17.13 | When initially created a TSS will not Map R7HighLevel.Configure | TSSManagement CD GUITSSDataClasses CD

15.2.1

have a defined bearing.

TSS
ConfigureTSS.EditMap
DisplayOptions
ConfigureTSS.SetBeari
ng
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Tag Requirement Feature | Use Cases Other Design Elements
SR1.5.2.1.17.13 | A zone group shall include a flag that Map R7HighLevel.Configure | TSSManagement CD GUITSSDataClasses CD
15.3 indicates how the zone group should be TSS Screenshot: HMI Figure 4-4
displayed on maps. ConfigureTSS.EditMap
DisplayOptions
ConfigureTSS.SetZone
GroupDisplayDirection
SR1.5.2.1.17.13 | The system shall allow a user to specify | Map R7HighLevel.Configure | TSSManagement CD GUITSSDataClasses CD
15.3.1 that a zone group should be displayed on TSS Screenshot; HMI Figure 4-4
maps using an arrow that points in the ConfigureTSS.EditMap
direction of the TSS bearing. DisplayOptions
ConfigureTSS.SetZone
GroupDisplayDirection
SR1.5.2.1.17.13 | The system shall allow a user to specify | Map R7HighLevel.Configure | TSSManagement CD GUITSSDataClasses CD
15.3.2 that a zone group should be displayed on TSS Screenshot: HMI Figure 4-4
maps using an arrow that points in the ConfigureTSS.EditMap
direction opposite (180 degrees opposed) DisplayOptions
to the TSS bearing. ConfigureTSS.SetZone
GroupDisplayDirection
SR1.5.2.1.17.13 | The system shall allow the user to Map R7HighLevel.Configure | TSSManagement CD GUITSSDataClasses CD
15.3.3 indicate that the zone group should not TSS Screenshot: HMI Figure 4-4
be displayed on maps. ConfigureTSS.EditMap
DisplayOptions
ConfigureTSS.SetZone
GroupDisplayDirection
SR1.5.2.1.17.13 | The system shall warn a user who is Map R7HighLevel.Configure | Screenshot: HMI Figure 4-5
15.34 changing a zone group from not TSS
displayable on maps to displayable on ConfigureTSS.EditMap
maps that the zone group name may be DisplayOptions
displayed on the Internet map. This ConfigureTSS.SetZone
warning shall include the currently GroupDisplayDirection
configured name of the zone group.
SR1.5.2.1.17.13 | The system shall allow a user with the Map R7HighLevel.Configure | TSSManagement CD GUITSSDataClasses CD

15.4

configure TSS functional right to set the
display order for each zone group
relative to other zone groups of the TSS
with the same display bearing.

TSS
ConfigureTSS.EditMap
DisplayOptions
ConfigureTSS.SetZone
GroupDisplayOrder

Screenshot: HMI Figure 4-6
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Tag Requirement Feature | Use Cases Other Design Elements
SR1.5.2.1.17.13 | The system shall allow an administrator | Map R7HighLevel.Configure
.16 to configure the number of pixels offset TSS

that should be used for displaying TSS ConfigureTSS.SetOffse

arrows at each map zoom scale. t
SR1.5.2.1.18 The system shall support setting N/A N/A

configuration parameters for Cameras.
SR1.5.2.1.18.7 Edit Camera Configuration R7CameraUses.ucd
SR1.5.2.1.18.7. | The system shall allow a suitably NTCIP R7CameraUses.ucd CameraControlModule:SetCameraConfiguration.etd
4 privileged user to edit the settings for an | Camera

existing NTCIP camera, as listed in the

Specify Video Source Attributes,

Specify Basic Camera Attributes, and

Specify Controllable Camera Attributes

requirements, except for the No Video

Available flag.
SR1.5.2.1.18.12 | Add/ Copy NTCIP Camera NTCIP R7CameraUses.ucd CameraControlModule: AddCamera.etd

Camera

SR1.5.2.1.18.12 | The system shall allow a suitably NTCIP R7CameraUses.ucd CameraControlModule: AddCamera.etd
A privileged user to add an NTCIP camera | Camera

to the system.
SR1.5.2.1.18.12 | The system shall allow the user to NTCIP R7CameraUses.ucd CameraControlModule:AddCamera.etd
2 specify the attributes listed under the Camera

Edit NTCIP Camera Configuration

requirements when adding an NTCIP

camera.
SR1.5.2.1.18.12 | The system shall require the user to NTCIP R7CameraUses.ucd CameraControlModule:AddCamera.etd
3 choose a factory site when adding an Camera

NTCIP camera.
SR1.5.2.1.18.12 | The system shall allow the user to pre- NTCIP R7CameraUses.ucd CameraControlModule: AddCamera.etd
4 populate the configuration settings for Camera

creating a new NTCIP camera using the
settings of an existing NTCIP camera.
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Tag

Requirement

Feature

Use Cases

Other Design Elements

SR1.5.2.10

The system shall allow the user with
appropriate rights to put equipment on-
line in CHART.

N/A

N/A

SR1.5.2.10.12

The system shall allow a suitably
privileged user to put a camera online.

N/A

N/A

SR1.5.2.10.12.2

The system shall allow a suitably
privileged user to put a COHU camera
online.

NTCIP
Camera

(Existing COHU rgmt
included for reference)

SR1.5.2.10.12.3

The system shall allow a suitably
privileged user to put an NTCIP camera
online.

NTCIP
Camera

ManageCamera.ucd

SR1.5.2.12

The system shall allow the suitably
privileged to take a device offline

N/A

N/A

SR1.5.2.12.7

The system shall allow a suitably
privileged user to take a camera offline.

N/A

N/A

SR1.5.2.12.7.2

The system shall allow a suitably
privileged user to take a COHU camera
offline.

NTCIP
Camera

(Existing COHU rgmt
included for reference)

SR1.5.2.12.7.3

The system shall allow a suitably
privileged user to take an NTCIP camera
offline.

NTCIP
Camera

ManageCamera.ucd

CameraControlModule: TakeCameraOffline.etd

SR1.5.3

PERFORM ROUTINE
MAINTENANCE. The system shall
allow the user with appropriate rights to
view the device status, and know why
it's not on-line (including the key trouble
ticket information) and know the
problem is being addressed. The system
shall also allow the user to take the
device offline of maintenance or other
adjustments including resetting the
controller. Suggestion/example to be
validated: e.g., integrate device

N/A

N/A
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Tag Requirement Feature | Use Cases Other Design Elements
maintenance web pages with CHART.
SR1.5.3.11 The system shall allow a suitably N/A N/A
privileged user to poll a camera for its
current status if it is not offline.
SR1.5.3.11.2 The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to poll a COHU camera Camera | included for reference)
for its current status.
SR1.5.3.11.3 The system shall allow a suitably NTCIP ManageCamera.ucd CameraControlModule.cad
privileged user to poll an NTCIP camera | Camera | ManageCameraControl. | NTCIPCameraProtocolHdIr:poll.etd
for its current status. ucd
SR1.5.4 RESPOND TO EQUIPMENT/ DEVICE N/A N/A
OUTAGE.The system shall allow the
user with appropriate rights to notify
maintenance personnel of an equipment
outage that they have detected (or has
been brought to their attention).
SR1.5.4.7 The system shall generate a Device NTCIP (Not a new
Failure Alert for all DMSs and TSSs Camera requirement, just
capable of reporting that they are reworded. Used to say
experiencing a hardware failure "all devices" which was
not and is not accurate.)
SR1.5.9 View Devices On Map N/A N/A
SR1.5.9.5 The system shall allow a suitably Map R7HighLevel.ViewTSS | MapClasses CD
privileged user to view TSSs on the map. OnMap MapReqHdIr:getHomePageMapDataJSON SD
MapAndGISUses.View | Screenshot: HMI Figure 4-9 Screenshot: HMI Figure
DevicesOnMap 4-10
SR1.595.1 The system shall display TSS devices on | Map R7HighLevel.ViewTSS | MapReqHdIr:getHomePageMapDataJSON SD

a set of map layers that contain only
TSSs.

OnMap
MapAndGISUses.View
DevicesOnMap

MapReqHdIr:addJSONFeaturesForTSSLayers SD
Screenshot: HMI Figure 4-8
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Tag Requirement Feature | Use Cases Other Design Elements

SR1.59.5.1.1 The TSS map layer shall have a child Map R7HighLevel.ViewTSS | MapRegHdIr:getHomePageMapDataJSON SD
layer that shows only CHART system OnMap MapReqHdIr:addJSONFeaturesForTSSLayers SD
TSSs. Screenshot: HMI Figure 4-8

SR1.5.9.5.1.2 The TSS map layer shall have a child Map R7HighLevel.ViewTSS | MapRegHdIr:getHomePageMapDataJSON SD
layer for each CHART organization that OnMap MapReqHdIr:addJSONFeaturesForTSSLayers SD
owns at least one external TSS Screenshot; HMI Figure 4-8

SR1.5.9.5.2 The system shall allow the user to click Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-10
on a TSS in the map to display a subset EventUses.UseTSSFro | MapReqgHdIr:addJSONFeaturesForTSSLayers SD
of the available information for the TSS. mMap

SR1.5.9.5.2.4 The map callout shall include Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-10
configuration information and current EventUses.UseTSSFro | MapReqgHdIr:addJSONFeaturesForTSSLayers SD
traffic parameters for each zone group. mMap

SR1.5.9.5.2.4.1 | The map callout shall include the name Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-10
of each configured zone group. EventUses.UseTSSFro

mMap

SR1.5.9.5.2.4.2 | The map callout shall include the current | Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-10
zone group volume, speed and EventUses.UseTSSFro | MapRegHdIr:addJSONFeaturesForTSSLayers SD
occupancy if the currently logged in user mMap
has the view detailed VSO functional
right.

SR1.5.9.5.2.4.3 | The map callout shall include the current | Map MapDeviceAndTraffic | MapRegHdIr:addJSONFeaturesForTSSLayers SD

zone group speed summary if the
currently logged in user has the view
summary VSO functional right and does
not have the view detailed VSO
functional right.

EventUses.UseTSSFro
mMap
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Tag Requirement Feature | Use Cases Other Design Elements
SR1.5.9.54 The system shall use a graphic to MapDeviceAndTraffic | Screenshot: HMI Figure 4-9
indicate the current status of a TSS on EventUses.UseTSSFro
the map provided that the TSS has a mMap
defined lat/lon location.
SR1.5.9.54.1 If a the user has rights to see at least Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-9
summary VSO data for the TSS and the EventUses.UseTSSFro
TSS has a defined location (lat/lon), a mMap
defined bearing, at least one defined
zone group that is displayable on maps,
and is online (and not comm. failed,
comm. marginal, or hardware failed) the
system will show a graphic that uses the
bearing and a colored arrow per zone
group to depict current speed
information for the TSS.
SR1.5.9.5.4.1.1 | The arrow for each zone group shall be Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-9
colored to indicate the current speed EventUses.UseTSSFro
range for that zone group. mMap
SR1.5.9.5.4.1.2 | The system shall position the zone group | Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-7
arrows based on the configured zone EventUses.UseTSSFro
group display order per direction, with mMap
lower numbers closer to center. (Starting
at the location of the TSS, zone groups
with a lower display order will appear
first and zone groups with higher display
orders will appear further away from the
TSS lat/lon position.)
SR1.5.9.5.4.2 If a TSS does not have a defined Map MapDeviceAndTraffic | Screenshot: HMI Figure 4-9

bearing, has no defined zone groups that
are displayable on maps, is not online, or
is online and comm. failed, comm.
marginal, or hardware failed, the system
will show a graphic on the map that
matches the graphic in the device list for
that particular TSS.

EventUses.UseTSSFro
mMap
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Tag Requirement Feature | Use Cases Other Design Elements

SR1.5.10 Verify Device Compatibility N/A

SR1.5.10.2 The system shall provide a stand alone NTCIP R7VerifyNTCIPCamer
tool to allow Camera suppliers to test if | Camera | aCompatibility.ucd
an NTCIP Camera is compatible with
the CHART system.

SR1.5.10.2.1 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Pan feature operates
properly on an NTCIP Camera.

SR1.5.10.2.1.1 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test that the | Camera | aCompatibility.ucd
CHART Camera Pan feature can pan the
camera at a specific user-configured
speed.

SR1.5.10.2.1.2 | The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test the Camera | aCompatibility.ucd
ability for CHART to query zoom level
and use it to automatically set pan speed
on an NTCIP Camera to a reasonable
value. ("Reasonable™ means not
intolerably slow nor uncontrollably fast.)

SR1.5.10.2.1.2. | The computed NTCIP Camera pan speed | NTCIP R7VerifyNTCIPCamer

1 value shall be interpolated along a linear | Camera | aCompatibility.ucd
scale within user-configured minimum
and maximum pan speeds, as discussed
in SR3.6.1.4.3.6.1.1.

SR1.5.10.2.2 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd

CHART Camera Tilt feature operates
properly on an NTCIP Camera.
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SR1.5.10.2.2.1 | The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test that the | Camera | aCompatibility.ucd
CHART Camera Tilt feature can tilt the
camera at a specific user-configured
speed.

SR1.5.10.2.2.2 | The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test the Camera | aCompatibility.ucd
ability for CHART to query zoom level
and use it to automatically set tilt speed
on an NTCIP Camera to a reasonable
value. ("Reasonable" means not
intolerably slow nor uncontrollably fast.)

SR1.5.10.2.2.2. | The computed NTCIP Camera tilt speed | NTCIP R7VerifyNTCIPCamer

1 value shall be interpolated along a linear | Camera | aCompatibility.ucd
scale within user-configured minimum
and maximum tilt speeds, as discussed in
SR3.6.1.4.3.6.1.2.

SR1.5.10.2.3 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Zoom feature operates
properly on an NTCIP Camera.

SR1.5.10.2.4 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Auto Focus feature
operates properly on an NTCIP Camera.

SR1.5.10.2.5 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Adjust Focus feature
operates properly on an NTCIP Camera.

SR1.5.10.2.6 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd

CHART Camera Auto Iris feature
operates properly on an NTCIP Camera.
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SR1.5.10.2.7 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Adjust Iris feature
operates properly on an NTCIP Camera.

SR1.5.10.2.8 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Set Preset feature
operates properly on a NTCIP Camera.

SR1.5.10.2.9 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Go to Preset feature
operates properly on an NTCIP Camera.

SR1.5.10.2.10 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Set Default Title Line
one feature operates properly on an
NTCIP Camera.

SR1.5.10.2.11 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Default Title line two
operates properly on an NTCIP Camera.

SR1.5.10.2.12 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Camera Set Power On/Off
feature operates properly on an NTCIP
Camera.

SR1.5.10.2.13 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall provide output that shows Camera | aCompatibility.ucd
the user the results of the tests that are
run.

SR1.5.10.2.13.1 | The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to save the Camera | aCompatibility.ucd

test results to a file.
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SR1.5.10.2.14

The NTCIP Camera Compatibility
Tester shall support connecting to the
camera being tested via a direct RS232
connection.

NTCIP
Camera

R7VerifyNTCIPCamer
aCompatibility.ucd

SR1.5.10.2.15

The NTCIP Camera Compatibility
Tester shall support connecting to the
camera being tested via a TCP/IP
(network) connection.

NTCIP
Camera

R7VerifyNTCIPCamer
aCompatibility.ucd

SR1.5.10.2.16

The NTCIP Camera Compatibility
Tester shall allow the user to configure
the communication settings used by the
tester.

NTCIP
Camera

R7VerifyNTCIPCamer
aCompatibility.ucd

SR1.5.10.2.16.1

The NTCIP Camera Compatibility
Tester shall allow configuration of the
following RS232 communication
settings: Comm Port Name, Baud Rate,
Data Bits, Parity, Stop Bits, and Flow
Control.

NTCIP
Camera

R7VerifyNTCIPCamer
aCompatibility.ucd

SR1.5.10.2.16.2

The NTCIP Camera Compatibility
Tester shall allow configuration of the
following TCP/IP communication
settings: IP Address and Port.

NTCIP
Camera

R7VerifyNTCIPCamer
aCompatibility.ucd

SR1.5.10.2.16.3

The NTCIP Camera Compatibility
Tester shall allow configuration of the
following general communication
settings: Drop Address (Camera
Number), SNMP Community String,
HDLC Framing Required Flag, Initial
Receive Timeout, Inter-character
Receive Timeout, Total Receive
Duration.

NTCIP
Camera

R7VerifyNTCIPCamer
aCompatibility.ucd

SR1.5.10.2.17

The NTCIP Camera Compatibility
Tester shall allow the user to configure
the camera settings used by the tester.

NTCIP
Camera

R7VerifyNTCIPCamer
aCompatibility.ucd
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SR1.5.10.2.17.1 | The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow configuration of the Camera | aCompatibility.ucd
following camera settings: Minimum
Pan Speed, Maximum Pan Speed,
Minimum Tilt Speed, Maximum Tilt
Speed, Zoom Speed, Focus Speed.
SR1.5.10.2.18 The NTCIP Camera Compatibility NTCIP R7VerifyNTCIPCamer
Tester shall allow the user to test if the Camera | aCompatibility.ucd
CHART Poll Camera command operates
properly
SR3 MONITOR TRAFFIC AND N/A N/A
ROADWAYS
SR3.6 UTILIZE VIDEO N/A N/A
SR3.6.1 The system shall allow a suitably N/A N/A
privileged user to control cameras.
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SR3.6.1.3 CHART 11 shall establish and maintain NTCIP SendCameraCommands | NTCIPCameraProtocolHdIr:connect.etd
communication with the camera for the Camera | .ucd
duration of the control session. ManageCameraControl.
ucd
SR3.6.1.3.1 An operator shall be notified if NTCIP SendCameraCommands
communications with the camera is lost | Camera | .ucd
during a camera control. ManageCameraControl.
ucd
SR3.6.1.3.2 The camera control session shall havea | NTCIP SendCameraCommands
configurable maximum no activity Camera | .ucd
duration, after which the control session ManageCameraControl.
shall be dropped. ucd
SR3.6.1.3.2.1 The controlling operator shall be NTCIP SendCameraCommands
informed if the control session has been | Camera .ucd
dropped ManageCameraControl.
ucd
SR3.6.1.4 A suitably privileged CHART I N/A N/A
operator shall have the capability to
initiate camera control.
SR3.6.1.4.3 A suitably privileged operator shall be N/A N/A
able to pan or tilt a camera for which a
control session is open.
SR3.6.1.4.3.5 The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to pan or tilta COHU Camera included for reference)
camera for which a control session is
open.
SR3.6.1.4.3.6 The system shall allow a suitably NTCIP ManageCamera.ucd CameraControlModule.cad
privileged user to pan or tilt an NTCIP Camera | SendCameraCommands | NTCIPCameraProtocolHdIr:adjpan.etd
camera for which a control session is .ucd

open.
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SR3.6.1.4.3.6.1 | The system shall automatically adjust NTCIP ManageCamera.ucd CameraControlModule.cad
the pan/tilt speed of an NTCIP camera Camera NTCIPCameraProtocolHdlIr:calculatecontorlSpeeds.
based on zoom level. etd NTCIPCameraProtocolHdIr:adjZoom.etd

NTCIPCameraProtocolHdIr:getZoomPosition.etd

SR3.6.1.4.3.6.1. | For NTCIP cameras, the system shall NTCIP ManageCamera.ucd CameraControlModule.cad

1 automatically adjust pan speed, on a Camera NTCIPCameraProtocolHdlr:calculatecontorlSpeeds.
linear scale, between a configurable etd NTCIPCameraProtocolHdIr:adjZoom.etd
minimum pan speed (configurable per NTCIPCameraProtocolHdIr:getZoomPosition.etd
camera) when the camera is fully
zoomed in and a configurable maximum
pan speed (configurable per camera)
when the camera is fully zoomed out

SR3.6.1.4.3.6.1. | For NTCIP cameras, the system shall NTCIP ManageCamera.ucd CameraControlModule.cad

2 automatically adjust tilt speed, on a Camera NTCIPCameraProtocolHdlr:calculatecontorlSpeeds.
linear scale, between a configurable etd NTCIPCameraProtocolHdIr:adjZoom.etd
minimum tilt speed (configurable per NTCIPCameraProtocolHdlr:getZoomPosition.etd
camera) when the camera is fully
zoomed in and a configurable maximum
tilt speed (configurable per camera)
when the camera is fully zoomed out

SR3.6.1.4.4 A suitably privileged operator shall be N/A N/A
able to zoom a camera for which a
control session is open.

SR3.6.1.4.4.2 The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to zoom a COHU camera | Camera | included for reference)
for which a control session is open.

SR3.6.1.4.4.3 The system shall allow a suitably NTCIP ManageCamera.ucd CameraControlModule.cad
privileged user to zoom an NTCIP Camera | SendCameraCommands | NTCIPCameraProtocolHdIr:adjZoom.etd
camera for which a control session is .ucd
open.

SR3.6.1.4.5 A suitably privileged operator shall be N/A N/A
able to focus a camera for which a
control session is open.
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SR3.6.1.4.5.5 The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to adjust the focus of a Camera | included for reference)
COHU camera for which a control
session is open.
SR3.6.1.4.5.6 The system shall allow a suitably NTCIP ManageCamera.ucd CameraControlModule.cad
privileged user to adjust the focus of an Camera | SendCameraCommands
NTCIP camera for which a control .ucd
session is open.
SR3.6.1.4.6 A suitably privileged operator shall be N/A N/A
able to adjust iris control of a camera for
which a control session is open.
SR3.6.1.4.6.5 The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to toggle the auto iris Camera included for reference)
mode of a COHU camera for which a
control session is open.
SR3.6.1.4.6.6 The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to adjust the iris of a Camera | included for reference)
COHU camera for which a control
session is open.
SR3.6.1.4.6.7 The system shall allow a suitably NTCIP ManageCamera.ucd CameraControlModule.cad
privileged user to toggle the auto iris Camera | SendCameraCommands
mode of an NTCIP camera for which a .ucd
control session is open.
SR3.6.1.4.6.8 The system shall allow a suitably NTCIP ManageCamera.ucd CameraControlModule.cad
privileged user to adjust the iris of an Camera | SendCameraCommands
NTCIP camera for which a control .ucd

session is open.
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SR3.6.1.4.8 A suitably privileged operator shall be NTCIP DisplayCamera.ucd CameraControlModule.cad
able to move a camera to a predefined Camera | ManageCamera.ucd NTCIPCameraProtocolHdIr:moveToPreset.etd
preset position for which a control NTCIPCameraProtocolHdIr:setPresetTitle.etd
session is open NTCIPCameraProtocolHdlIr:setLabel Text.etd

SR3.6.1.4.8.1 The system shall indicate the current NTCIP ManageCamera.ucd NTCIPCameraProtocolHdIr:moveToPreset.etd
preset number and description, if the Camera NTCIPCameraProtocolHdIr:setPresetTitle.etd
camera is currently at a preset. NTCIPCameraProtocolHdlr:setLabelText.etd

SR3.6.1.4.9 The system shall allow a suitably NTCIP ManageCamera.ucd NTCIPCameraProtocolHdIr:storePreset.etd
privileged operator to maintain CCTV Camera NTCIPCameraProtocolHdlIr:setPresetTitle.etd
(camera) presets. NTCIPCameraProtocolHdIr:setLabel Text.etd

SR3.6.1.4.9.4 A stored preset shall include an operator- | NTCIP ManageCamera.ucd NTCIPCameraProtocolHdlr:storePreset.etd
specified title to appear on the camera Camera NTCIPCameraProtocolHdlIr:setPresetTitle.etd
image display for those camera types NTCIPCameraProtocolHdlr:setLabelText.etd
which support that functionality.

SR3.6.1.4.9.4.3 | Preset titles and positions shall be stored | NTCIP (Existing COHU rgmt
on the camera, for those COHU cameras | Camera | included for reference)
that support such an option.

SR3.6.1.4.9.4.4 | Preset titles and positions shall be stored | NTCIP ManageCamera.ucd NTCIPCameraProtocolHdIr:storePreset.etd
on the camera, for those NTCIP cameras | Camera | SendCameraCommands | NTCIPCameraProtocolHdIr:setPresetTitle.etd
that support such an option. .ucd NTCIPCameraProtocolHdlIr:setLabel Text.etd

SR3.6.1.4.9.5 Camera preset positions and titles shall CameraControlModule:SavePreset.etd
be stored in the CHART Il database.

SR3.6.1.4.9.5.3 | The number of presets that may be NTCIP ManageCamera.ucd CameraControlModule:SavePreset.etd
stored for a camera shall not exceed 10. | Camera

SR3.6.1.4.10 A suitably privileged operator shall be N/A N/A
able to reset a camera for which a
control session is open.
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SR3.6.1.4.10.2 | The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to reset a COHU camera | Camera | included for reference)
for which a control session is open.
SR3.6.1.4.13 A suitably privileged operator shall be N/A N/A
able to directly control the titles which
appear on the camera image, for cameras
which support direct setting of line 1 and
2 of the camera titles, provided a control
session is open for that camera.
SR3.6.1.4.13.3 The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to directly control the Camera included for reference)
line one title line that appears on the
COHU camera image, provided that a
control session is open for the camera.
SR3.6.1.4.13.4 | The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to directly control the Camera | included for reference)
line two title line that appears on the
COHU camera image, provided that a
control session is open for the camera.
SR3.6.1.4.13.5 | The system shall allow a suitably NTCIP ManageCamera.ucd NTCIPCameraProtocolHdlr:setLabelText.etd
privileged user to directly control the Camera | SendCameraCommands
line one title line that appears on the .ucd
NTCIP camera image, provided that a
control session is open for the camera.
SR3.6.1.4.13.6 The system shall allow a suitably NTCIP ManageCamera.ucd NTCIPCameraProtocolHdlIr:setLabel Text.etd
privileged user to directly control the Camera | SendCameraCommands
line two title line that appears on the .ucd
NTCIP camera image, provided that a
control session is open for the camera.
SR3.6.1.4.17 The system shall allow a suitably N/A N/A
privileged user to override control of a
camera that is under the control of
another user.
SR3.6.1.4.17.5 | The system shall allow a suitably NTCIP (Existing COHU rgmt
privileged user to override control of a Camera | included for reference)
COHU camera that is under the control
of another user.
CHART R7 Detailed Design 11-20 03/02/2011




Tag Requirement Feature | Use Cases Other Design Elements
SR3.6.1.4.17.6 The system shall allow a suitably NTCIP ManageCamera.ucd
privileged user to override control of an | Camera | ManageCameraControl.
NTCIP camera that is under the control ucd
of another user.
SR3.6.1.5 Cameras shall be polled at a NTCIP ManageCameraControl.
configurable interval to verify control Camera | ucd
status.
SR3.6.1.5.1 Cameras that do not respond shall be NTCIP ManageCameraControl.
identified as having communications Camera | ucd
problems.
SR3.6.1.10 The system will support control of NTCIP ManageCamera.ucd RequestCameraControl.etd
COHU MPC cameras, COHU 3955 Camera ManageCameraControl.
cameras, NTCIP compatible cameras, ucd
and Surveyor VFT cameras.
SR3.6.1.11 The system shall support standards NTCIP SendCameraCommands
based protocols for communicating with | Camera | .ucd
camera control sending devices
wherever possible, except when
proprietary protocols are the only option
for communicating with vendor devices.
SR3.6.1.11.1 The system shall support camera control | NTCIP
over an IP network. Camera
SR3.6.1.11.2 The system shall support direct camera N/A N/A
control over a COM port.
SR3.6.1.11.2.4 | The system shall support direct camera NTCIP SendCameraCommands | PortLocatorClasses.cad DataPortUtility:receive.etd
control of a single NTCIP camera on a Camera | .ucd DataPortUtility:receiveFromDirectPort.etd
COM port. DataPortUtility:send.etd
SR3.6.1.12 The system shall allow a user with N/A N/A
control of a camera to release control of
the camera.
SR3.6.1.12.3 The system shall allow a user with NTCIP (Existing COHU rgmt
control of a COHU camera to release Camera | included for reference)
control of the camera.
SR3.6.1.12.4 The system shall allow a user with NTCIP ManageCamera.ucd
control of an NTCIP camera to release Camera | ManageCameraControl.
control of the camera. ucd
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SR3.6.1.13 The system shall automatically release N/A N/A
control of a camera when the user closes
the camera’s control window.
SR3.6.1.13.2 The system shall automatically release NTCIP (Existing COHU rgmt
control of a COHU camera when the Camera | included for reference)
user closes the camera’s control window.
SR3.6.1.13.3 The system shall automatically release NTCIP ManageCamera.ucd
control of an NTCIP camera when the Camera | ManageCameraControl.
user closes the camera’s control window. ucd
SR4 MANAGE EVENTS N/A N/A
SR4.2 OPEN EVENT N/A N/A
SR4.2.2 RECORD EVENT DETAILS N/A N/A
SR4.2.2.4 CAPTURE WEATHER AND Weather | Preselect Road Surface | N/A (general requirement - see sub reqs)
ROADWAY CONDITIONS. The Integrati | Condition, Log Weather
system shall capture the environmental on Station Data, Display
and roadway conditions for an event. Weather Station
Conditions
SR4.2.2.4.1 The system shall capture roadway Weather | Preselect Road Surface | N/A (general requirement - see sub reqs)
information for an event, if available. Integrati | Condition, Log Weather
on Station Data, Display
Weather Station
Conditions
SR4.2.2.4.1.1 The system shall automatically select the | Weather | Preselect Road Surface | TrafficEventModuleClassesR7 CD, UtilityClasses3
road surface condition indicated by a Integrati | Condition CD, TrafficEventFactorylmpl :
nearby weather station for an event when | on createTrafficEventHelper SD,

the event is opened, if the event has
known coordinates, and if weather data
is available at the time of the opening of
the event.

TrafficEventFactorylmpl :
gueryRoadSurfaceConditionWeatherInfolfApplicabl
e SD, TrafficEventGroup :
gueryRoadSurfaceConditionWeatherInfo SD,
TrafficEventGroup :
handleRoadSurfaceConditionWeatherInfo SD,
SynchAsynchQueryUtil : executeTimeLimitedQuery
SD
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SR4.2.2.4.1.1.1 | The system shall use the nearest weather | Weather | Query Nearby Weather | TrafficEventGroup :
station configured with roadway sensors, | Integrati | Station Data gueryRoadSurfaceConditionWeatherInfo SD,
with recent data, within a configurable on WeatherDataRequestHandler :
radius from the event to select the road handleWeatherDataRequest SD
surface condition.
SR4.2.2.4.1.1.1. | The system shall allow the administrator | Weather | Configure Weather SystemProfileReqHdIr : getWeatherSettingsForm
1 to configure the radius for including a Integrati | Settings SD, SystemProfileReqHdIr : setWeatherSettings SD,
weather stations' data in an event. on chartlite.data.MiscDataClasses CD
SR4.2.2.4.1.1.1. | The system shall allow the administrator | Weather | Configure Weather SystemProfileReqHdIr ; getWeatherSettingsForm
2 to configure the maximum age for Integrati | Settings SD, SystemProfileReqHdIr : setWeatherSettings SD,
including a weather station's data in an on chartlite.data.MiscDataClasses CD
event.
SR4.2.2.4.1.1.2 | The system shall select the worst road Weather | Query Nearby Weather | WeatherDataRequestHandler :
surface condition from a subset of the Integrati | Station Data calculateRoadSurfaceConditions SD
roadway sensors reporting to the on
selected weather station.
SR4.2.2.4.1.1.2. | The system shall select the worst road Weather | Query Nearby Weather | WeatherDataRequestHandler :
1 surface condition from among the Integrati | Station Data calculateRoadSurfaceConditions SD
station's roadway sensors located on the | on
event's primary route and direction, if
any.
SR4.2.2.4.1.1.2. | The system shall select the worst road Weather | Query Nearby Weather | WeatherDataRequestHandler :
2 surface condition from among the Integrati | Station Data calculateRoadSurfaceConditions SD
station's roadway sensors located on the | on
event's primary route if any, if no
roadway sensors are found matching the
event's primary route and direction.
SR4.2.2.4.1.1.2. | The system shall select the worst road Weather | Query Nearby Weather | WeatherDataRequestHandler :
4 surface condition from among all of the Integrati | Station Data calculateRoadSurfaceConditions SD
weather station's roadway sensors if no on
roadway sensors are found matching the
event's primary route.
SR4.2.2.4.1.1.3 | DISPLAY WEATHER STATION Weather | Display Weather TrafficEventGroup :
CONDITIONS The system shall display | Integrati | Station Conditions handleRoadSurfaceConditionWeatherinfo; Prototype
weather station information to the user on

captured at the time the system selected
the road surface condition but only if the
system selected a road surface condition.
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SR4.2.2.4.1.1.3. | The system shall display the name of the | Weather | Display Weather Prototype / JAD only
1 weather system from which the data was | Integrati | Station Conditions

obtained. on
SR4.2.2.4.1.1.3. | The system shall display a description of | Weather | Display Weather Prototype / JAD only
2 the location of the weather station. Integrati | Station Conditions

on

SR4.2.2.4.1.1.3. | The system shall display the distance Weather | Display Weather Prototype / JAD only
3 from the traffic event to the weather Integrati | Station Conditions

station. on
SR4.2.2.4.1.1.3. | The system shall display the road surface | Weather | Display Weather Prototype / JAD only
4 condition reported by the weather Integrati | Station Conditions

station. on
SR4.2.2.4.1.1.3. | The system shall display the wind speed | Weather | Display Weather Prototype / JAD only
5 reported by the weather station, if Integrati | Station Conditions

available. on
SR4.2.2.4.1.1.3. | The system shall display the wind Weather | Display Weather Prototype / JAD only
6 direction reported by the weather station, | Integrati | Station Conditions

if available. on
SR4.2.2.4.1.1.3. | The system shall display the visibility Weather | Display Weather Prototype / JAD only
7 reported by the weather station, if Integrati | Station Conditions

available. on
SR4.2.2.4.1.1.3. | The system shall display the air Weather | Display Weather Prototype / JAD only
8 temperature reported by the weather Integrati | Station Conditions

station, if available. on
SR4.2.2.4.1.1.3. | The system shall display the Weather | Display Weather Prototype / JAD only
9 precipitation type reported by the Integrati | Station Conditions

weather station, if available. on
SR4.2.2.4.1.1.3. | The system shall display the Weather | Display Weather Prototype / JAD only
10 precipitation intensity reported by the Integrati | Station Conditions

weather station, if available. on
SR4.2.2.4.1.1.3. | The system shall display the time that Weather | Display Weather Prototype / JAD only
11 the weather data was collected from the Integrati | Station Conditions

Sensors. on
SR4.2.2.4.1.1.3. | The system shall display data for each Weather | Display Weather Prototype / JAD only
12 roadway sensor managed by the weather | Integrati | Station Conditions

station. on
SR4.2.2.4.1.1.3. | The system shall display a description of | Weather | Display Weather Prototype / JAD only
121 the location of the roadway sensor. Integrati | Station Conditions
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on
SR4.2.2.4.1.1.3. | The system shall display the road surface | Weather | Display Weather Prototype / JAD only
12.2 temperature reported by the roadway Integrati | Station Conditions
sensor, if available. on
SR4.2.2.4.1.1.3. | The system shall display the road surface | Weather | Display Weather Prototype / JAD only
12.3 condition reported by the roadway Integrati | Station Conditions
sensor, if available. on
SR4.2.2.4.1.2 The system shall allow the user to Weather | View Traffic Events Prototype / JAD, ServletBaseClasses CD
invoke the Intranet Map page to view Integrati
nearby weather stations, if the Intranet on
Map is accessible from the user's
browser.
SR4.2.2.4.1.3 The system shall add entries to the Weather | Log Weather Station TrafficEventGroup :
traffic event history log summarizing the | Integrati | Data handleRoadSurfaceConditionWeatherinfo SD
system-selected weather station and on
roadway sensor information.
SR4.2.2.4.1.3.1 | The system shall log the same weather Weather | Log Weather Station N/A (Use Case Only)
data fields displayed to the user, as Integrati | Data
defined in the Display Weather Station on
Conditions requirements
(SR.4.2.2.4.1.1.3 and its
subrequirements).
SR4.2.2.4.1.3.2 | The system shall add an entry to the Weather | Preselect Road Surface | TrafficEventGroup :
traffic event log whenever the road Integrati | Condition, Log Weather | handleRoadSurfaceConditionWeatherinfo SD
surface condition is selected by the on Station Data
system.
SR4.2.2.4.1.3.3 | The system shall add a weather entry to | Weather | Close Event, Log TrafficEventGroup : close SD, TrafficEventGroup :
the traffic event log when the event is Integrati | Weather Station Data handleRoadSurfaceCondition SD
closed, if weather information is on
available.
SR4.2.2.4.1.4 The system shall allow the user to Weather | Display Weather Prototype / JAD, ServletBaseClasses CD
invoke the details page for the selected Integrati | Station Conditions
weather station within the SCAN Web on

user interface, if the SCAN Web user
interface is accessible from the user's
browser.
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Tag

Requirement

Feature

Use Cases

Other Design Elements

SR10

SYSTEM INTEGRATION

N/A

N/A

SR10.10

The system shall integrate TSS data
from external systems together with
internally created CHART TSS data.

N/A

N/A

SR10.10.2

The system shall allow a suitably
privileged user to manage the importing
of a TSS from an external system into
the CHART system.

N/A

N/A

SR10.10.2.3

The system shall allow a suitably
privileged user to delete an external TSS
from the CHART system. (Note: This
does not prevent its use as candidate
external TSS.)

N/A

N/A

SR10.10.2.3.2

The external TSS candidates list shall
include a notice that setting any TSS
from "included" state to a state other
than "included" will result in that
external TSS being deleted from the
system along with any location or
bearing attributes it may have been
given.

Map

The following table shows how the requirements in the Mapping R6 Requirements document map to design elements contained in

this design.
Tag Text Feature Use Cases Other Design Elements
SR6 Detailed Map Layer Requirements N/A N/A
SR6.4 Traffic Speed Sensor (TSS/RTMS) N/A N/A
Detector arrow shall be rotated View TSSs on
according to the bearing generated Intranet &
SR6.4.3 by the CHART system. Map Internet map DataSynchronization: HumanMachine
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Tag Text Feature Use Cases Other Design Elements

When user hovers over the detector

icon, tool tip shall display following

information: Detector location, Last

data report date and time, Zone View TSSs on

Group direction(s), Indication of Intranet &
SR6.4.6 Speed and Owning organization. ExternalTSS Internet map Configuration - Intranet Map (Class Diagram)

The system shall display the average

speed value for each displayable

detector zone group if the current

user has CHART's View TSSs on

ViewVSODetailedData right for the ExternalTsSs, Intranet &
SR6.4.6.1 detector's owning organization. Map Internet map Configuration - Intranet Map (Class Diagram)
SR6.4.9 Zone Group Display DataSync

The system shall display the zone CHART Data Exporter :

group name as specified by the View Zone Group | CHARTMap.Handlers.TssInventoryHandler :
SR6.4.9.1 CHART system. DataSync Display on TSS CcD

The system shall display a detector

zone group only if the 'Display On CHART Data Exporter :

Maps' indicator from the CHART View Zone Group | CHARTMap.Handlers.TsslnventoryHandler :
SR6.4.9.2 system indicates to do so. DataSync Display on TSS CD

If a TSS is changed to have no CHART Data Exporter :

displayable zone groups (in CHART), View Zone Group | CHARTMap.Handlers.TsslnventoryHandler :
SR6.4.9.2.1 it will not be displayed on the map. Map Display on TSS CD

If a TSS has one or more displayable

zone groups marked as map CHART Data Exporter :

displayable (in CHART) the TSS will View Zone Group | CHARTMap.Handlers.TsslnventoryHandler :
SR6.4.9.2.2 be displayed on the map. Map Display on TSS CD

Data Exporter Synchronization
SR11 Requirements DataSync N/A N/A
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Tag Text Feature Use Cases Other Design Elements
SR11.1 General DataSync N/A N/A
The system shall maintain latitude
and longitude information for
SHAZAM, DMS, TSS, HAR, CAMERA, CHART Data Exporter Synchronization SD
SR11.1.7 DETECTOR and Traffic Events. DataSync DataSynchronization: HumanMachine
Synchronize Add
SR11.2 Synchronize Add Event DataSync Events CHART Data Exporter Synchronization SD
The synchronization application
shall add an entry to the spatial
table if a new CHART Device (DMS, DataSync,
HAR, SHAZAM, CAMERA, DETECTOR) | DataSyncCam | Synchronize Add
SR11.2.2 is found. era Events CHART Data Exporter Synchronization SD
Synchronize CHART Data Exporter
SR11.3 Synchronize Update Event DataSync Update Events Synchronization:Updatelnventory() SD
The synchronization application
shall update an entry based on the
unique ID in the relevant spatial
table if a CHART Device (DMS, HAR, DataSync,
SHAZAM, CAMERA, DETECTOR) DataSyncCam | Synchronize CHART Data Exporter
SR11.3.2 changes location. era Update Events Synchronization:Updatelnventory() SD
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Tag Text Feature Use Cases Other Design Elements
Synchronize Add
Events,
Synchronize
Update Events,
Functionalities retired from Device Synchronize
SR11.5 Editor DataSync Remove Events N/A
Synchronize Add
Events,
The Device Editor shall prohibit the Synchronize
display of CHART Devices (DMS, DataSync, Update Events,
HAR, SHAZAM, CAMERA and DataSyncCam | Synchronize
SR11.5.1 DETECTOR). era Remove Events DataSynchronization: HumanMachine
Synchronize Add
The Device Editor shall not allow Events,
users to add CHART Devices (DMS, Synchronize
HAR, SHAZAM, CAMERA and DataSync, Update Events,
DETECTOR) to the map. (This will be | DataSyncCam | Synchronize
SR11.5.2 done via CHART only.) era Remove Events DataSynchronization: HumanMachine
Synchronize Add
The Device Editor shall not allow Events,
users to update CHART Devices Synchronize
(DMS, HAR, SHAZAM, CAMERA and DataSync, Update Events,
DETECTOR). (This will be done via DataSyncCam | Synchronize
SR11.5.3 CHART only.) era Remove Events DataSynchronization: HumanMachine
Synchronize Add
The Device Editor shall not allow Events,
users to remove CHART Devices Synchronize
(DMS, HAR, SHAZAM, CAMERA, and | DataSync, Update Events,
DETECTOR) from the map. (This will | DataSyncCam | Synchronize
SR11.5.4 be done via CHART only.) era Remove Events DataSynchronization: HumanMachine
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Tag Text Feature Use Cases Other Design Elements
Synchronize Add
SR11.2 Synchronize Add Event DataSync Events CHART Data Exporter Synchronization SD
The synchronization application
shall add an entry to the spatial
table if a new CHART Device (DMS, DataSync,
HAR, SHAZAM, CAMERA, DETECTOR) | DataSyncCam | Synchronize Add
SR11.2.2 is found. era Events CHART Data Exporter Synchronization SD
Synchronize CHART Data Exporter
SR11.3 Synchronize Update Event DataSync Update Events Synchronization:Updatelnventory() SD
The synchronization application
shall update an entry based on the
unique ID in the relevant spatial
table if a CHART Device (DMS, HAR, DataSync,
SHAZAM, CAMERA, DETECTOR) DataSyncCam | Synchronize CHART Data Exporter
SR11.3.2 changes location. era Update Events Synchronization:Updatelnventory() SD
Synchronize Add
Events,
Synchronize
Update Events,
Functionalities retired from Device Synchronize
SR11.5 Editor DataSync Remove Events N/A
Synchronize Add
Events,
The Device Editor shall prohibit the Synchronize
display of CHART Devices (DMS, DataSync, Update Events,
HAR, SHAZAM, CAMERA and DataSyncCam | Synchronize
SR11.5.1 DETECTOR). era Remove Events DataSynchronization: HumanMachine
The Device Editor shall not allow DataSync, Synchronize Add
SR11.5.2 users to add CHART Devices (DMS, DataSyncCam | Events, DataSynchronization: HumanMachine
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Tag Text Feature Use Cases Other Design Elements
HAR, SHAZAM, CAMERA and era Synchronize
DETECTOR) to the map. (This will be Update Events,
done via CHART only.) Synchronize
Remove Events
Synchronize Add
The Device Editor shall not allow Events,
users to update CHART Devices Synchronize
(DMS, HAR, SHAZAM, CAMERA and DataSync, Update Events,
DETECTOR). (This will be done via DataSyncCam | Synchronize
SR11.5.3 CHART only.) era Remove Events DataSynchronization: HumanMachine
Synchronize Add
The Device Editor shall not allow Events,
users to remove CHART Devices Synchronize
(DMS, HAR, SHAZAM, CAMERA, and | DataSync, Update Events,
DETECTOR) from the map. (This will | DataSyncCam | Synchronize
SR11.5.4 be done via CHART only.) era Remove Events DataSynchronization: HumanMachine
SR6 Detailed Map Layer Requirements N/A N/A
SR6.4 Traffic Speed Sensor (TSS/RTMS)
CHART R7 Detailed Design 11-31 03/02/2011




Tag Text Feature Use Cases Other Design Elements

Detector arrow shall be rotated View TSSs on

according to the bearing generated Intranet &
SR6.4.3 by the CHART system. Map Internet map DataSynchronization: HumanMachine

When user hovers over the detector

icon, tool tip shall display following

information: Detector location, Last

data report date and time, Zone View TSSs on

Group direction(s), Indication of Intranet &
SR6.4.6 Speed and Owning organization. ExternalTSS Internet map Configuration - Intranet Map (Class Diagram)

The system shall display the average

speed value for each displayable

detector zone group if the current

user has CHART's View TSSs on

ViewVSODetailedData right for the ExternalTsSs, Intranet &
SR6.4.6.1 detector's owning organization. Map Internet map Configuration - Intranet Map (Class Diagram)
SR6.4.9 Zone Group Display DataSync

The system shall display the zone CHART Data Exporter :

group name as specified by the View Zone Group | CHARTMap.Handlers.TsslnventoryHandler :
SR6.4.9.1 CHART system. DataSync Display on TSS CcD

The system shall display a detector

zone group only if the 'Display On CHART Data Exporter :

Maps' indicator from the CHART View Zone Group | CHARTMap.Handlers.TsslnventoryHandler :
SR6.4.9.2 system indicates to do so. DataSync Display on TSS CD

If a TSS is changed to have no CHART Data Exporter :

displayable zone groups (in CHART), View Zone Group | CHARTMap.Handlers.TssInventoryHandler :
SR6.4.9.2.1 it will not be displayed on the map. Map Display on TSS CD
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Tag Text Feature Use Cases Other Design Elements
If a TSS has one or more displayable
zone groups marked as map CHART Data Exporter :
displayable (in CHART) the TSS will View Zone Group | CHARTMap.Handlers.TsslnventoryHandler :
SR6.4.9.2.2 be displayed on the map. Map Display on TSS CD
Data Exporter Synchronization
SR11 Requirements DataSync N/A N/A
SR11.1 General DataSync N/A N/A
The system shall maintain latitude
and longitude information for
SHAZAM, DM, TSS, HAR, CAMERA, CHART Data Exporter Synchronization SD
SR11.1.7 DETECTOR and Traffic Events. DataSync DataSynchronization: HumanMachine
Synchronize Add
SR11.2 Synchronize Add Event DataSync Events CHART Data Exporter Synchronization SD
The synchronization application
shall add an entry to the spatial
table if a new CHART Device (DMS, DataSync,
HAR, SHAZAM, CAMERA, DETECTOR) | DataSyncCam | Synchronize Add
SR11.2.2 is found. era Events CHART Data Exporter Synchronization SD
Synchronize CHART Data Exporter
SR11.3 Synchronize Update Event DataSync Update Events Synchronization:Updatelnventory() SD
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12Acronyms/Glossary

GIS

Geographic Information System (GIS) is any system that captures, stores,
analyzes, manages, and presents data that are linked to location

Home Page Map

The map component shown on the home page of the CHART user interface.

Integrated Map

The mapping components that are being built into the CHART user interface
as part of Release 6 of the CHART application.

Intranet Map

The CHART Mapping application that is not integrated into the CHART
user interface.

Location Alias

A pre-defined location (lat/lon) that has been stored with some name
attributes to allow operators to utilize the location repeatedly.

Maintenance Portal

A customized version of the CHART GUI tailored to device maintenance
personnel.

Nearby Devices Map

Map shown on the details page for a traffic event that shows only the target
traffic event and the devices that are near it.

NTCIP

National Transportation Communications for ITS Protocol. A family of
standards designed to achieve interoperability and interchangeability
between computers and electronic traffic control equipment from different
manufacturers.

Object Location Map

Map component that is used in conjunction with the object location form
when setting the location of a traffic event or device.

Open Layers

Open source JavaScript mapping API utilized by the integrated map
components in the CHART GUI.

REST Representational State Transfer - a web services architecture style used in
CHART that leverages web technologies such as http and XML

RWIS Roadway Weather Information System

Standard GUI The CHART GUI when not accessed via the maintenance portal.

TSS Transportation Sensor System

WMS A Web Map Service (WMS) is a standard protocol for serving georeferenced
map images over the Internet that are generated by a map server using data
from a GIS database.

Wx Weather Station
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